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Analysis of Textiles 


for Cellulose-Acetate Rayon, Silk, 
Regenerated-cellulose Rayon, Cotton and Wool* 


I. INTRODUCTION 
HE study of methods for the analysis of textiles 
composed of cotton and wool! has been extended to 
include mixtures containing, in addition to these 


fibers, cellulose-acetate ray- 
on? (acetone-soluble type), 
silk, and regenerated-cellu- 
lose rayon, or any two or 
more of these fibers. 

The general procedure 
in the analysis of fiber 
mixtures is to eliminate 
sizing, finishing, and other 
non-fibrous materials from 
the mixture and then to re- 
move the different kinds 
of fibers, one at a time, by 
suitable reagents. The ac- 
tion (on purified samples 
of each kind of fiber), of a 
typical desizing treatment 
and of the reagents which 
appeared to be useful for 
the separation of the kinds 
of fibers, was determined 
in the present work. Mix- 
tures of known composi- 
tion were analyzed in or- 
der to demonstrate the 
practicability of a pro- 
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The whole subject of the quantitative determination of dif- 
ferent fibers in mixtures has become of increasing importance 
during the past few years. 

The Bureau of Standards has recently published the results 
of a recent investigation of the subject. In view of the fact that 
the A.A.T.C.C. has a sub-committee which is working along 
similar lines it is highly desirable that as much publicity be 
given to this subject as possible. It is with this in view that 
we are republishing this paper in order that all members of the 
Association, 2s well as other readers of the Reporter, may have 
an opportunity to study the results of the Bureau’s investiga- 
tion, and in the light of their own experience make any sug- 
gestions which may assist in the final development of the most 
satisfactory method of fiber analysis. 

All who may have any suggestions to contribute are re- 
quested to send them to Wm. D. Appel at the Bureau of Stand- 
ards and to Claxton Monro, American Woolen Company, An- 
dover, Mass., Chairman of the Association’s sub-committee upon 
this subject—L. A. O. 

ABSTRACT 

A quantitative method for the determination of cellulose- 
acetate rayon, silk, regenerated-cellulose rayon, cotton and wool 
in textiles containing two or more of these fibers is described. 
The textile is first extracted with carbon tetrachloride, and 
desized with a starch and protein hydrolyzing enzyme and by 
washing. Acetate rayon (acetone-soluble type) is removed with 
acetone, and silk and regenerated-cellulose rayons with solu- 
tions of calcium thiocyanate of specific gravity 1.20 and 1.36, 
respectively. Cotton and wool are determined either by re- 
moval of cotton with aluminum chloride and heat to leave the 
wool, or by dissolving the wool in potassium-hydroxide solu- 
tion to leave the cotton, The method gives the percentage of 
each of the fibers present in the mixture to within 2 percent 
of the weight of the specimen analyzed. 


II. PURIFICATION OF FIBERS 
The silk was prepared from thrown silk by immersion 
for 20 to 30 minutes in a boiling 0.2 per cent solution 
of neutral soap. The silk was rinsed with successive por- 


tions of hot distilled water 
until the rinse water ap- 
peared to be free of soap, 
immersed for 20 minutes 
in a boiling 0.1 per cent 
solution of sodium car- 
bonate, rinsed, dried, ex- 
tracted for 6 hours in a 
soxhlet extraction appara- 
tus with ethyl alcohol, and 
then for 6 hours with 
ether, air-dried, washed 
with warm water, and 
dried. 

The cellulose - acetate 
rayon and the wool were 
prepared from yarns in 
the same manner, except 
that the temperature of 
the soap and sodium-car- 
bonate solutions used for 
the wool was kept at. ap- 
proximately 70° C., and 
the cellulose-acetate rayon 
was not extracted with 
alcohol and ether. 


posed standard procedure and to indicate the accuracy 
attainable. The results are given in this paper. 

*Research paper RP821, Part of Journal of Research of the 
National Bureau of Standards, Volume 15, August 1935. 


’BS J. Research 12, 75 (1934) RP635. 


‘The use of the terms rayon, cellulose-acetate rayon, cupram- 
monium rayon, nitrocellulose rayon, and viscose rayon used in 
this Paper is in accordance with definitions given in Tentative 
Definitions and Terms Relating to Textile Materials, Am. Soc. 
Testing Materials designation D123-33T. Proc. Am. Soc. Testing 
Materials, 33, Part I, 944 (1933). 


The regenerated-cellulose rayons used in this study in- 
cluded the following four types: nitrocellulose, cupram- 
monium, ordinary viscose, and viscose manufactured by 
the Lilienfeld? process. These fibers were prepared by 
extracting successively, for periods of 6 hours each, with 
ethyl alcohol, diethyl ether, and with a 1 per cent aqueous 
solution of potassium hydroxide; washing with dilute 
acetic acid, then with distilled water, and drying. 


*Franz Reinthaler and F. M. Rowe. Artificial Silk, p.91 (Pub- 
lished [in 1928] by Chapman and Hall, Ltd., London). 
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III. ACTION OF REAGENTS ON PURIFIED 
FIBERS 

Several organic solvents for grease, oils, and similar 
materials are effective for the removal of these substances 
from textile fibers. It is necessary, however, in analytical 
work to use a solvent which has a negligible effect upon 
the weight of the purified fibers. Carbon tetrachloride 
meets this requirement. 

A portion of the sizing and finishing materials may 
consist of substances such as starches, gums, casein, and 
gelatin, which are insoluble in carbon tetrachloride and 
must be removed by other agents harmless to the fibers. 
Mixtures of suitable amylolytic and proteolytic enzymes* 
are available for the successful desizing of textiles when 
the sizing material consists of starches and proteins. 

To determine the effect of a desizing treatment consist- 
ing of a carbon-tetrachloride extraction followed by a malt- 
ing or enzyme treatment on the purified fibers, 5-g. speci- 
mens consisting of approximately equal parts of: (a) 
purified cellulose-acetate rayon; (b) viscose nitrocellulose, 
or cuprammonium rayon; (c) silk; (d) wool; and (e) 
cotton, or mercerized cotton, were dried for 2 hours at 
105 to 110° C., weighed, and extracted for 2 hours with 
carbon tetrachloride in a soxhlet extraction apparatus. The 
fibers were air-dried, rinsed with warm water, and im- 
mersed in a 2 per cent enzyme solution® at 50° C.; the 
solution was heated to 65 to 70° C. and the fibers then 
kept immersed in the solution for 15 to 30 minutes. The 
fibers were washed, collected on a bitumen filter, dried, and 
weighed. The average loss for 10 prepared specimens 
treated in this manner was less than 0.3 per cent of the 
weight of the fibers, with a maximum loss of 0.4 per 
cent for any of the specimens. 

Cellulose-acetate fibers (acetone-soluble type) are readily 
dissolved by agitating them for 15 minutes in acetone, at 
room temperature. This treatment has no effect on the 
weight of the other fibers under consideration and a quan- 
titative separation can readily be effected. 

The four remaining kinds of fibers are not so readily 
separated. However, von Weimarn found that silk® and 
cellulose? can be dissolved in a concentrated aqueous solu- 
tion of calcium thiocyanate. The action of this reagent 
on cellulose fibers was given further consideration by 
Williams*. McGregor and Fryd® were able to separate 
viscose rayon from cotton in garnetted waste by using 
an acidified solution of calcium thiocyanate, which boiled 
at 122 to 123° C. Krais and Markert’® used a solution 
of calcium thiocyanate containing 100 g. of the “technical” 
~ 41933 Yearbook of the American Association of Textile Chem- 
ists and Colorists. Alphabetical list of Textile Chemical Spe- 
cialties, p. 318. (Published June, 1934, by the Howes Publishing 
Co., 440 Fourth Ave. New York.) 

*The enzyme mixture used in this work was Degomma D. L., 
obtained from Réhm & Haas Co., Phila., Pa. 

*Ind. Eng. Chem. 19, 109 (1927). 

TRuss. Chem. Soc. 44, 772 (1912); Kolloid-Z. 11, 41 (1912) ; 
English translation in Rep. Imp. Ind. Research Inst., Osaka, 
Japan 4, No. 7, 17 (1923). 

*J. Soc. Chem. Ind. 40, 221T (1921). 


*J. Textile Inst. 24, No. 2, T103 (1933). 
J. Textile Inst. 23, P213 (1932). 
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thiocyanate in 100 ml. of solution to dissolve one form of 
regenerated-cellulose rayon (viscose) and silk in the same 
operation, to separate them from cotton and wool. No 
attempt is described, however, to separate silk from the 
regenerated-cellulose rayons with thiocyanate solutions of 
concentrations that leave rayon fibers, wool, and cotton 
practically unattacked. Preliminary experiments in the 
development of a practical method showed that this could 
be done. 

Purified silk fibers were agitated with solutions of cal- 
cium thiocyanate of specific gravities 1.1, 1.2, 1.3, 1.4, and 
1.5, respectively, at approximately 70° C. and the time 
required to effect a filterable solution was noted. Solutions 
of thiocyanate of specific gravities 1.1 and 1.5, respectively, 
required approximately 50 minutes; the intermediate con- 
centrations required from 5 to 10 minutes. When in- 
soluble fibers were present, a longer time was required 
to dissolve silk. A filterable solution and good separation 
were always obtained when the fibers were well agitated 
for 1 hour with calcium-thiocyanate solution of specific 
gravity 1.20. This had little effect on the other fibers. 
The silk was dissolved when the solution was neutral or 
made just acid with acetic acid. 

The method of Krais and Markert, referred to above, 
calls for the separation of viscose and cotton from silk 
and wool with 80 per cent sulfuric acid. This does not 
appear to be practicable, because silk is about as readily 
soluble as cotton in the acid. Further, the work already 
reported’! shows that sulfuric acid changes the weight of 
wool. 

The use of calcium-thiocyanate solution for the separa- 
tion of regenerated-cellulose rayon from cotton and wool 
was studied. Purified samples of these fibers were pre- 
pared for the experiments by cutting the fibers to lengths 
of about 2 to 4 mm. They were mixed in different com- 
binations and amounts. In one experiment four specimens, 
each consisting of approximately equal parts by weight of 
cotton and viscose, were agitated for 45 minutes at 70° C. 
with acidified thiocyanate solutions of concentrations hav- 
ing specific gravities 1.30, 1.33, 1.36, and 1.38. After the 
treatment the solutions were filtered and the insoluble 
material was washed, dried, and weighed. Cotton was re- 
covered with less than 0.5 per cent change in weight in 
the experiment using the concentration of specific gravity 
1.36 or 1.38, but with the two lower concentrations the 
residue was found to weigh appreciably more, owing to 
incomplete solubility and removal of viscose rayon. 

As stated above, a solution of specific gravity 1.20 dis- 
solved silk without difficulty. It was found that viscose 
rayon treated with this solution for 1 hour loses less than 
1 per cent, and when treated for 2 hours, less than 2 pet 
cent of its weight. Although higher concentrations than 
that of specific gravity 1.36 dissolve rayon, this concen- 
tration has the advantage of lower viscosity and is more 
readily filtered than solutions of higher concentrations. 
Further experiments showed that solutions of specific 


UBS J. Research 12, 75 (1934) RP635. 
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gravity 1.35 to 1.36 readily dissolve nitrocellulose, cupram- 
monium, viscose, and Lilienfeld rayons, and that wool, 
cotton, or mercerized cotton lose less than 2.5 per cent 
of their weight when treated alone for 2 hours. When 
treated in the presence of soluble fibers the loss is usually 
less. 

When fibers were treated with calcium-thiocyanate solu- 
tion under conditions such that they dissolved, they first 
swelled and gradually formed an apparently homogeneous 
solution. When the fibers were in tightly twisted yarns, 
the solution did not have free access to the individual fibers. 
Some of the fibers swelled and coalesced in a way to pro- 
tect others from the reagent and several hours were re- 
quired to obtain a homogeneous solution. The time re- 
quired for solution was lessened when the fibers were well 
separated and then agitated while they were dissolving. 

The calcium-thiocyanate solutions were prepared from 
a commercial grade of the salt which was not purified 
for the purpose except by filtering. To prepare solutions 
of specific gravities 1.20 and 1.36, respectively, approxi- 
mately 560 g. for a solution of the first concentration and 
1,000 g. for the second were dissolved in sufficient distilled 
water to make 1 liter of each. The solutions were made 
just acid to litmus with acetic acid. Solutions of calcium 
thiocyanate used for dissolving silk and regenerated-cellu- 
lose fibers may be recovered for subsequent use by diluting 
them with distilled water to produce a solution of specific 
gravity of 1.1 or less. This precipitates the dissolved. silk 
protein and cellulose, which will settle to the bottom of 
the container. The clear liquid is then drawn off and 
evaporated on the steam bath in a large evaporating dish 
until the desired density is reached. It is filtered just 
before use. Solutions repeatedly recovered in this way 
do not appear to have changed in their solvent effect upon 
fibers. 

As previously indicated, adequate means for keeping the 
fibers in suspension in the solutions must be provided to 
prevent the formation of masses of fibers which will dis- 
solve slowly. It has been suggested’? that the Launder- 
Ometer'® be used to provide the agitation. It was tried 
in this work both with and without Monel-metal balls in the 
jats containing the thiocyanate solution and fibers. The 
result was incomplete solution of silk and rayon with 
masses of swollen fibers attached to the bottom and top of 
the jar and with considerable damage to cotton and wool 
when metal balls were used to prevent the formation of 
masses of fibers. 

A simple and convenient apparatus that was used suc- 
cessfully for dissolving fibers in the thiocyanate solution 
is shown in Figure 1. It consists of a water bath for con- 
trolling the temperature of the thiocyanate solution within 
2° C., a 600-ml. beaker with cover, and an inverted T- 
shaped glass stirrer, which is operated at 320 to 350 r.p.m. 
The fins of the stirrer are bent in the direction opposite 
the direction of rotation to decrease the tendency of the 


“See footnote on page 94 of reference 14. 





1 anefactured by the Atlas Electrical Devices Co., Chicago, 
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Figure 1.—Mechanical stirring device to furnish mechznic7| cction at a controlled 
temperature when dissolving silk and regenerated-ce‘lulose rayons. 
. Double-grooved pulley. 8. Rubber washer. 


. Metal shaft. 9. Wire screen support. 


. Glass stirring rod. 10. Container for hot water. 

. Rubber joint. 11. Thermometer. 

. Glass stirring fins. 12. Level of thiocyanate solution. 
600-mi. beaker. 13. Water level. 

. Watch glass with hole. 


NAVMIPwN~ 


fibers to become wrapped about them. The beaker is 
held in place by a form made of wire screen and is covered 
with a watch glass having a hole in the center through 
which the stem of the stirrer extends. The watch glass 
should fit the beaker sufficiently well so that not more than 
5 ml. of water is lost by evaporation from 200 ml. of 
thiocyanate solution in the beaker during the course of 
agitation for 1 hour at 70° C. It is convenient to have a 
battery of several such stirring devices which may be 
operated by one motor, so that a number of experiments 
can be made at one time. 

IV. PROCEDURE FOR THE ANALYSIS OF 

FIBER MIXTURES" 

Cellulose acetate, regenerated-cellulose, silk, wool, and 
cotton fibers can be separated mechanically and deter- 
mined in mixtures with the aid of a microscope and 
auxiliary equipment.’® © The chemical means for separat- 
ing cellulose-acetate rayon, cotton, wool, silk, and regen- 
erated-cellulose rayon are more difficult and time-consum- 
ing, and in fabrics containing the fibers in separate yarns 
mechanical means may be used to advantage. The follow- 
ing methods have been devised for the quantitative separa- 





*A tentative procedure for the analysis of fiber mixtures based 
on our preliminary experiments was submitted to Committee 
D-13 on Textile Materials of the American Society for Testing 
Materials on April 12, 1933, at the Committee’s request, and was 
published as Tentative Methods for the Identification of Fibers in 
Textiles and for the Quantitative Analysis of Textiles, Am. Soc. 
Testing Materials designation D276-33T. Proc. Am. Soc. Testing 
Materials 33, Part J, 931 (1933). 

Edward R. Schwarz, Textiles and the Microscope (published 
[in 1933], by McGraw-Hill Book Co., Inc., New York). 

*Paul Heermann und Alois Herzog, Mikroskopische und 
mechanisch-technische Textiluntersuchungen. 3d ed. (published 
[in 1931] by Julius Springer, Berlin). 
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tion and determination of fibers where mechanical means 
are impractical. 
1. Preparation of Specimen for Analysis 

Unravel tightly woven or knit fabrics and untwist 
highly twisted yarns, and pull the fibers apart to form a 
fluffy mass. Fasten dense felts and such materials in a 
vise and separate enough of the material for the analysis 
with a coarse woodrasp. Materials of comparatively loose 
construction, which permits ready access to the reagents 
to the surfaces of the fibers, need no special preparation. 

2. Drying and Weighing of Specimen’ 

Spread about 5 g. of the material on a watch glass 
and place it in a drying oven at 105 to 110° C. (221 to 
230° F.) for about 1% hours. Transfer the specimen 
while’ warm to a tared weighing bottle, cover the bottle, 
and place it in a desiccator to cool. 
contents. 


Weigh the bottle and 
Repeat the drying, weighing at intervals of 
about % hour until there is no progressive change in 
weight of the bottle and contents. All subsequent weigh- 
ings are made in this manner. Let the weight of the oven- 
dried specimen be designated A. 

3. Determination of Total Sizing, Finishing, and Other 

Non-Fibrous Materials 

(a) Extract the specimen from (2)'* in a soxhlet ex- 
traction apparatus with carbon tetrachloride for 2 hours. 
Remove the specimen, allow it to dry, then wash it by 
agitating it in warm, distilled water, and remove the ex- 
cess water by squeezing. 

(b) Immerse the specimen from (a) in approximately 
a 0.5 per cent solution of a starch and protein-hydrolyzing 
enzyme at 50° C. (122° F.), and squeeze the specimen 
while it is immersed. Repeat the squeezing for at least 
6 times to saturate the fibers with the enzyme solution. 
The solution is heated to 70° C. (158° F.) or to the 
temperature known to be optimum for the enzyme used, 
and kept at this temperature for 15 minutes or more with 
the specimen immersed in it. Rinse the specimen at least 
12 times in fresh portions of hot distilled water, agitate 
it well in each rinse water to aid in removing insoluble 
materials such as china clay, and squeeze it after each 
rinse. Dry the specimen to constant weight as before. 
This gives the weight of clean, dry fiber, B. The percent- 
age of sizing, finishing, and other non-fibrous materials 
in the oven-dried specimen, is 100 (4 —B)/A. 

(c) The purpose of this procedure is to remove all non- 
fibrous constituents. These include the oils, waxes, dirt, 
and similar materials associated with the fiber before it is 
processed and sizing and finishing materials added by the 
manufacturer. The method described is effective for the 
removal of the usual natural constituents and starch, clay, 


“This procedure was followed for all the fibers used in the 
experiments reported here. A better procedure when analyzing 
finished textiles of commerce, which may contain substances 
which harm the fibers or become firmly fixed to them during the 
drying procedure, is to determine moisture on a sample other 
than that used for the determination of the different kinds of 
fibers. 

*The numbers in parentheses are citations to determination 
procedures in Section IV. 
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some waxes, and non-drying oils. When it is necessary 
for the analyst to modify the procedure to remove certain 
non-fibrous materials, the effect of the modified treatment 
on the weight of clean fibers of the same kinds as those jp 
the specimen should be determined. 
4. Determination of Cellulose-Acetate Rayon 

Agitate the specimen from (3) for 15 minutes in about 
50 times its weight of acetone at room temperature, and 
rinse it with two portions of fresh acetone. Remove the 
specimen and free it of excess acetone by squeezing and 


permit it to dry. Immerse it in distilled water at about 


70° C. (158° F.), remove the excess water, and dry in 
the oven as before to constant weight C. The percentage 


of cellulose-acetate rayon, (acetone-soluble type) in the 
oven-dried specimen, is 100 (B —C)/A. 
5. Determination of Silk 

Cut the residue of fibers remaining from (4) into 
lengths of about 2 to 4 mm. with sharp scissors. Agitate 
the fibers vigorously for 1 hour at 70° C. in 200 ml of a 
clear solution of calcium thiocyanate of specific gravity 
1.20 to 1.21 at 70° + 2° C. (158° F.), made just acid to 
litmus with acetic acid. Precautions must be taken to 
prevent evaporation with consequent concentration of the 
thiocyanate solution during the treatment. Filter the 
liquid by forming a pad of the insoluble fibers in a small 
bichner funnel, gooch crucible, or bitumen filter. After 
a good pad has been formed, combine the portions of the 
solution, heat it to approximately 70° C. and filter it 
through the pad with the aid of suction. Remove the pad 
from the filter and agitate it well for 5 minutes in 200 
ml of fresh thiocyanate solution at 70° C. Filter, wash 
the fibers with hot distilled water until free of thiocya- 
nate, and dry to constant weight D. The percentage of 
silk in the oven-dried specimen, is 100 (C—D)/A. 

6. Determination of Regenerated-Cellulose Rayon 

Pull apart the fibers of the mat left from (5) and if 
they have been badly felted or twisted together, cut them 
apart with scissors. Treat the fibers in the same manner 
as described in (5), but use a solution of calcium thiocya- 
nate of specific gravity 1.35 to 1.36 (at 70° C), made just 
acid with acetic acid. Obtain the weight E of the dry 
fibers remaining from this treatment. The percentage of 
regenerated-cellulose rayon in the oven-dried specimen, is 
100 (D—E)/A. 

7. Determination of Wool Protein 

Immerse the specimen from (6) for 10 minutes in a 
boiling solution of aluminum chloride prepared by dis- 
solving 9 g of the hydrated salt (AICI,.6H,O) in 100 ml 
of water. Remove the specimen from the solution; allow 
the excess liquid to drain, or lightly squeeze the specimen. 
Heat it at 105 to 110° C. (221 to 230° F.), until the cot 
ton has become brown and brittle—2 hours is usually 
sufficient, but it is often convenient to leave the specimen 
overnight in an electric oven at this temperature. nr 
mediately on removing the specimen from the oven, place 
it on a No. 100 sieve, and rub the fibers with sufficient 
pressure to powder the cellulose and pass it through the 
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screen. Place the wool fibers in a 250-ml beaker and 
again pass the powdered cellulose through the screen with 
but little pressure; place the short wool fibers obtained 
from this second screening operation in the beaker with 
those of the first and add sufficient hot (70 to 80° C.) 
water to wet them thoroughly. Collect the fibers on a 
suitable filter as in (5) and agitate them with about 100 
times their weight of a solution of hydrochloric acid pre- 
pared by diluting 1 part of the concentrated laboratory 
acid with 9 parts of distilled water. Collect the fibers and 
wash them with hot distilled water until the wash water 








Table 1.—Effect of Reagents Used to Dissolve Some 
Fibers on the Weight of Those Considered Insoluble 
[Samples 1 to 4 were treated for 1 hour at 70° C. with calcium 
thiocyanate, sp. gr. 1.20 at 70° C., acidified with acetic acid. 
Samples 5 to 27 were similarly treated, but thiocyanate of 


sp. gr. 1.33 to 1.35 at 70° C. was used.] 





VISCOSE MERCERIZED COTTON 
Sample Present Found Sample Present Found 
To Jo % % 
ae 100.0 99.0 Dra: sich an de. 100.0 97.7 
is ne 100.0 993 Be so 100.0 982 
> aaa 100.0 99. WOOL 
4 oceeesees --; 100.0 99.4 eras: 100.0 98.5 
COTTON Wicsicican 100.0 99.3 
ec, 100.0 98.7 WOO! 
a 100.0 98.7 1 me ae 
V ISCOSE ore eee eeenee : le 
ao 5 516 51.3 COTTON 
ee, . 49.3 49.9 ee oe 50.7 50.1 
aE 48.3 48.5 Gh ec cake 51.7 51.5 
a. 49.2 494 St ae 50.8 50.6 
|€ Se 48.9 49.0 ote taad 51.1 51.0 
re 48.7 49.0 AG es ete 51.3 51.0 
oes ne a3 52: ten: atta del 48.3 479 
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gives no test for chlorides with a solution of silver nitrate. 
Dry to constant weight F. The percentage of wool pro- 
tein in the oven-dried specimen is 100 F/A, and the per- 
centage of cotton is 100 (E—F)/A. 
8. Alternative Method for Determination of Cotton 
Place the specimen from (6) in a boiling 5-percent 
aqueous solution of potassium hydroxide (previously boil- 
ed to remove dissolved air) for 10 minutes; sufficient so- 
lution is required to keep the fibers covered during the 
treatment. Filter the solution, and collect the fibers as a 
pad. Wash the fibers with hot distilled water, then with 
5-percent aqueous solution of acetic acid, and then with 
distilled water until the wash water is neutral to litmus. 
Remove the fibers and dry them to constant weight G. 
The percentage of cotton cellulose in the oven-dried speci- 
men, is 100 G/A. 


V. ANALYSIS OF SPECIMENS OF KNOWN 
COMPOSITION 

In order to determine the probable accuracy of the re- 
sults obtained by the method, portions weighing about 1 
g each of the fiber prepared in the manner described in 
section II were dried to constant weight in an electric 
drying oven. Specimens of the fibers were subjected to 
the procedure for removing size and finishing materials 
described in section IV-3, and then to the treatments 
prescribed for the separation of the kinds of fibers. 

Table 1 shows the effect of the treatments necessary 
to remove soluble fibers from those considered insoluble 
when treated by the procedure of section IV. Samples 
1 to 4 were treated in the manner specified to dissolve silk, 
and the results show the loss of weight to be expected 
when ordinary viscose fibers alone are subjected to this 
treatment. Samples 5 to 27 were treated to dissolve re- 
generated-cellulose fibers, and the results show the amount 
of cotton, mercerized cotton, and wool recovered when 
treated alone or in mixtures with rayon. Table 2 gives 
the results of analyses of prepared specimens containing 
approximately 20 percent each of cellulose-acetate rayon, 





Table 2—Results of Analyses of Known Mixtures of Purified Cellulose-acetate Rayon, ‘Silk, Regenerated- 
cellulose Rayons, Mercerized Cotton, and Wool Fibers 

















[Specimens were treated to remove size and finishing materials, then with ‘acetone, acidified calcium thiocyanate of sp. gr. 1.20, 
acidified thiocyanate of sp. gr. 1.35, and aluminum-chloride or potassium-hydroxide solution.] 
Regenerated-cellulose rayon 
Cellulose-acetate rayon Silk (viscose) Mercerized cotton Wool 
Specimen Present Found Present Found Present Found Present Found Present Found 
% %o % % % % %o % % % 
Die assis aaa 5 21.6 21.6 21:3 21.8 19.8 20.3 19.4 "18.2 17.9 18.0 
ae 20.7 20.7 19.8 20.4 19.2 20.0 19.9 17.9 20.4 *21.1 
VISCOSE (LILIENFELD) 
DA chs dx knoe ss 19.3 19.2 20.2 20.6 19.5 20.1 mas ‘a2 19.3 18.6 
Ee 19.8 19.9 21.5 21.8 19.1 20.2 19.6 18.5 19.9 *19.6 
CUPRAMMONIUM 
MER ER dG a's s-00 <.c 21.6 wi3 20.1 20.7 18.7 19.2 20.1 *20.0 19.6 18.9 
| 21.2 21.0 20.2 20.7 19.3 20.0 18.9 19.4 20.4 188 
~ NITROCELLULOSE 
EN ei 5 0 a 000-0 20.2 20.3 20.3 21.8 20.0 19.4 19.7 “19.4 19.8 19.2 
NeW is hs oss oes 20.0 20.0 21.0 22.3 19.0 19.4 19.8 *20.3 19.2 17.8 
ge 20.1 20.2 20.3 21.0 19.7 20.3 19.9 18.9 19.9 * 19.6 


‘Netermined by difference, using 2luminum-chloride method. 








"Determined by difference, using potassium-hydroxide method. 
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silk, regenerated-cellulose rayon, mercerized cotton, and 
wool. Cotton and wool were determined by using a solu- 
tion of aluminum chloride and heating for removing the 
cotton, and a boiling solution of potassium hydroxide for 
removing wool. 


The results given in the table show that in a mixture 
containing cellulose-acetate rayon (acetone-soluble type), 
silk, regenerated-cellulose rayon as nitrocellulose, viscose, 
cuprammonium, or Lilienfeld rayons, wool, and cotton or 
mercerized cotton, the amount of each kind of fiber can 
be determined by the method within 2 percent of the weight 
of the specimen analyzed. 


REMOTE CONTROL OF PIPE LINES 


T would be hard to say who it was that first conceived 

the idea of making a messenger boy out of an electric 
circuit, or of using an electric circuit to perform a task at 
some distance from an operator. It is now being done in 
many places, and in various ways. Remote control is ef- 
fected over various devices electrically, and very often the 
solenoid is the agent used for the purpose. 

One very interesting thing now being done in a num- 
ber of places is the controlling of pipe line valves from a 
distance, or even controlling them automatically in con- 
nection with various kinds of electrical layouts. This is 
accomplished through the use of special valves which have 
a solenoid integral with the valve construction. When the 
circuit in which the valve is mounted is energized, the valve 
operates, so that by the mere throwing of a switch or the 
pressing of a button at a distance from the valve itself, 
it operates, to control pipe lines of gas, water, air, oil or 
what have you. 

The value of such an arrangement in places where valves 
are more than ordinarily inaccessible is too plain to need 
much comment. It is also plain that water, oil, air, etc., 
can be perfectly controlled in synchronism with machine 
movements, at will, through the use of time-cycle con- 
tactors, the arrangement being one of value in the control 
of various automatic machine processes. 


TEST FOR YELLOWING OF INTERIOR 
PAINTS 


HE chief value of an interior plant paint lies in its 

reflectivity of light in the great majority of cases. The 
more light a given paint will reflect for the greatest pos- 
sible length of time, the more valuable is that paint to 
the plant owner. It is, of course, easily possible to deter- 
mine which of two or three paints is the best from the 
standpoint of light reflectivity at the time of application. 
Which will be the best four or five months subsequent to 
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that time may be something altogether different, as one 
paint may yellow far more than the other as time goes on, 

It is usually possible to accelerate the yellowing of 
paints to a point which will suffice for a test, by simply 
heating them in an oven. The heat must be held to a 
point where the paint will not blister, if it has that ten- 
dency, making it hot enough merely to obtain the yellow- 
ing effect on the paint. 

From this, it follows that comparative tests may be 
made. It is best to paint some small test panels with a 
moderately heavy covering of each of the materials to be 
tried out, and to place all of the test panels in the same 
oven at the same time, thus subjecting all of them to ex- 
actly the same treatment. The paints must be thoroughly 
dry before placing them in the oven, and may be left there 
from twenty-four to thirty-six hours or longer, as one may 
see fit. 


@ CHEMICAL INDUSTRY MEDAL 

The Chemical Industry Medal of the Society of Chemi- 
cal Industry will be presented to Dr. Edward R. Weidlein 
at a meeting of the society on November 8, 1935, held 
jointly with the American Chemical Society. The award 
has been made to Dr. Weidlein, who is head of the 
Mellon Institute of Industrial Research in Pittsburgh, in 
recognition of the valuable applications of chemical re- 
search to industry that have been carried out under his 
direction. Dr. Weidlein will present a paper entitled 
“Various Results of Being Researchful,” and Dr. L. V. 
Redman will speak on the subject of the Medalist himself. 
Dr. D. D. Jackson of Columbia University will make the 
presentation of the medal. The meeting will be held at 
7:45 P. M. at the Chemists’ Club, 52 East 41st St., New 
York City. A dinner in honor of Dr. Weidlein will also 


be held there immediately preceding the meeting, starting 
at 6:15 P. M. 


@ TEXTILE PRINTING COLORISTS 

The National Association of Textile Printing Colorists 
held its regular meeting at the Elk’s Club, Paterson, N. J. 
on Saturday, October 19th. Following the business ses- 
sion a paper on “Lacquer Printing on Silk, Celanese and 
Rayon” was read by Conrad Fry. A bowling match was 
won by Alfred Finley of the Royce Chemical Co. A 
dinner was then held and Fred Weller presided as toast- 
master. Remarks were made by the following: William 
Custer, president of the association, F. L. Babcock, secre- 
tary of the association, Leon Wheeler, E. W. Pierce, 
Fred Lapianti and Stuart Carter. Dinner was followed 


by entertainment arranged by A. J. Royce of the Royce 
Chemical Co. 
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OIR, or coco-nut fiber has long been a popular 
material for the manufacture of door and en- 
trance hall mats because the hard wearing and 
bristly nature of this material renders it particularly suit- 
able for the purpose. There is nothing to beat a good coir 
mat for cleansing muddy boots and as the mats are inex- 
pensive, they are consumed in enormous quantities. The 
natural color of coir is yellowish brown; in most instances, 
the darker colored sorts need to be lightened by a de- 
colorization process before manufacture into mats, more 
particularly if they are to be stencil printed in compara- 
tively lively hues. 

Hypochlorite of soda, hydrosulfite of soda, caustic soda, 
permanganate of potash and bisulfite of soda are all used, 
according to circumstances, for effecting partial decoloriza- 
tion of the raw coir. Hypochlorite of soda, permanganate 
of potash and bisulfite of soda are the best decolorizers 
for coir; unfortunately, however, hypochlorite is liable 
to tender the fiber. The bleaching process with hypochlorite 
is carried out in a cold bath after the coir stock has been 
boiled out in a solution of caustic soda. From 3 to 7 
pounds of commercial hypochlorite of soda solution are 
used per 100 gallons of water in the bleach bath. The 
stock is allowed to remain in the kettle for from one to 
eight hours after which it is soured in a fresh, cold bath 
containing 114 pints of hydrochloric acid, 30 to 34 deg. 
Tw. per 100 gallons water, and subsequently well rinsed. 
The batch is then ready for antichloring, this process con- 
sisting of immersing the coir for a period of ten minutes 
in a fresh, cold bath charged with 114 pounds hyposulfite 
of soda crystals per 100 gallons water. After this has 
been done, the stock is thoroughly rinsed in cold water, 
then steeped for several hours in two or three changes of 
water and finally centrifuged. 

To bleach coir stock with permanganate of potash and 
bisulfite of soda, the material is first boiled out in a kettle 
with 3 per cent caustic soda and after being rinsed, it is 
immersed for twelve hours in a cold solution of perman- 
ganate of potash, 34 deg. Tw. The stock is then rinsed and 
entered into a fresh cold bath containing a solution of 
bisulfite of soda 34 deg. Tw. When the stock has steeped 
for one hour, the bath is let down, the material being 
then given two cold rinses. If it is then found that 
decolorization is insufficient, the operations just outlined 
are repeated. 


™n a case where hydrosulfite is chosen as the decol- 





The Printing of Coir Mats 
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orizing agent, the stock is first soaked in cold water for 
24 hours to remove the looser class of impurities and then 
a liquor containing 10 to 15 pounds of hydrosulfite per 
100 gallons of water is prepared in a separate kettle con- 
nected by piping to the other one. The solution of hydro- 
sulfite is then run in at a temperature of about 85 deg. F, 
circulation of the liquor being kept up for twenty minutes 
or so by means of a rotary pump attached to the appara- 
tus. After this period has elapsed, steam is turned on and 
the kettle is raised to about 170 deg. F. and maintained 
at this temperature for from one to four hours. If the 
stock is heavily colored with natural pigment, further 
amounts of hydrosulfite are added to the kettle from time 
to time. When decolorization is deemed sufficient, the 
bath is let down and the stock is well rinsed in cold water. 
Some manufacturers of coir mats prefer to decolorize 
the stock in the woven condition. In this event, the mats 
are either strung on rods which rest upon the rim of the 
kettle or else they are processed in a package apparatus. 
This is of an extremely simple type, it consisting of little 
more than an open kettle fitted with a rotary pump for 
circulation purposes. It is customary to place a wooden 
trammel or grid on top of the pack to circumvent floating 
of the stock due to the formation of steam pockets. 
Basic, acid and substantive dyes are all suitable for 
stencil printing coir mats. Deep brown and fast black 
are occasionally processed by printing with permanganate 
of potash color and, in the case of black, immersing the 
dried prints in a cold bath containing aniline salt and a 
little free mineral acid. This is followed up by subjecting 
the stock to a brief soap boil in order to complete the de- 
velopment of the aniline black. Basic colors are used when 
printing the cheaper classes of coir mats, fixation of the 
color by steam being generally dispensed with. Certain 
acid colors yield shades of good fastness to light on coir 
but the fastness to water and alkaline street dirt is usually 
poor. Substantive dyes yield prints of good fastness to 
water and street dirt; unfortunately, the resistance to 
light is rather unsatisfactory in many cases. Street dirt 
is a potent factor in causing gay hues on coir to turn 
shabby for, besides the harmful effect of the alkali which 
is frequently present in such debris, the gritty particles of 
sand, etc. abrade the surface color on the fiber, in this way 
causing the development of grayness and shabbiness in the 
once lively color. To make matters worse, the housewife 
endeavors to get rid of the dry caked-on mud by vigorously 
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beating the offending mat against a nearby wall. This 
procedure results in much chafing of the fiber by gritty 
particles and the color suffers accordingly. 

Gum Tragacanth and similar prepared gums are suit- 
able for thickening print color for use on coir mats since 
they do not unduly harden the fiber if washing of the stock 
after steaming (or drying only) is omitted. When pre- 
paring the print color in a case where basic dyes are to be 
used, the dyestuff is dissolved in 1 to 3 times its weight 
of acetic acid, 30 per cent, after which the solution is 
thickened to a suitable consistency with gum tragacanth 
thickening, 65:1000. An addition of 40 parts of brown 
glycerine per 1000 parts of printing color is made if the 
mats are not to be washed after printing and drying; the 
glycerine helps to keep the coir fiber supple and resilient in 
the presence of a coating of tragacanth. The following 
list gives a selection of basic dyes used for stencil print- 
ing coir stock. Malachite Green; Methylene Blue; Ma- 
genta; Basic Black; Methyl Violet, etc. 

Where acid dyes are to be employed, the dyestuff is first 
dissolved in hot water, after which a portion of glycerine 
is added, and lastly the tragacanth thickening. After the 
color has been applied to the mats, they are lightly dried 
and then steamed without pressure for one-half hour. 
Rinsing is usually omitted. The following acid colors are 
suitable. Acid Violet 6B; Napthol Green B; Croceine 
Scarlet ; Roccelline; Fast Acid Violet A2R type; Orange 
II; Erio Viridine type; Acid Green; Indian Yellow, Solu- 
ble Blue. The color can be made somewhat faster to a 
light rinsing in water by using 2 parts of ammonia alum 
per 1000 parts of printing color. The alum addition mate- 
rially assists the production of deep shades. 


Where the printing color is prepared with substantive 
dyes, 60 parts of brown glycerine and 40 parts of phos- 
phate of soda are used for 1000 parts of print color. 
After lightly drying the stencilled stock, the goods are 
steamed for one-half hour. They are then rinsed, or not, 
according to the usual procedure followed in the plant. 
The following substantive dyes are suitable. Chrysophen- 
ine; Diamine Fast Yellow A; Diamine Orange F; Direct 
Sky Blue FF ; Benzopurpurine 4B ; Direct Bordeaux 6BS ; 
Direct Black E; Direct Green B. Steaming may be done 
in an ordinary steel cottage apparatus, the mats being hung 
on aluminium or rustless steel hooks affixed to metal bear- 
ers attached to the sides of the cottage. Satisfactory re- 
sults can also be obtained when the mats are steamed in a 
brick-built structure fitted with a close-fitting metal door. 


Pigment colors, dispersed in boiled linseed oil and 
turpentine, are employed on occasion for stencilling coir 
mats of particularly good resistance to water. Such 
mats are exported to countries with a long winter sea- 
son, for when installed at the entrances to buildings, etc., 
they quickly become sodden with semi-thawed snow and 
seldom get the chance to dry spontaneously where the 
traffic is heavy and constant. The following pigment 
colors are used. Prussian Blue; Ultramarine; Chrome 
Green; Vandyke, Cassel and Cologne Browns; Terra 
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Verte; Umber; Lamp Black; Yellow Ochre. The dry 
color is ground for ten days or so in a paint mill with a 
proportion of drying oil and subsequently thinned down 
with turpentine and a further quantity of boiled oil, 
The finished product has the consistency of thin paint 
and should not contain too much oil or the coir fiber 
will be liable to clot during drying after stencilling. On 
the other hand, a deficiency of oil will result in loose- 
ness of the color to rubbing because turpentine is not 
so efficient a binder of the pigment particles as drying 
oil. It is customary to hang the mats in an airy cham- 
ber for about eight days until the color has dried. The 
stock is then taken down for inspection and any clotted 
fibers are liberated by beating the mat. Where deep, 
rich colors are wanted, it is the practice to reprocess the 
mats with paint once, or several times, the clots being 
beaten loose following the successive dryings-out. 


As regards the styles used for coir mats, simple dia- 
mond, cube and disc, etc., motifs are the rule because 
the coarse nature of the surface to be worked upon does 

not permit of the introduc- 

tion of much detail. Fig. 1 

depicts two simple designs 
Where 
the stock has colored wool 
edging, it is customary to 
stencil the coir centers in 
shades which harmonize 
with the bordering. Fig. 2 
shows one type of table 
used when stencilling coir 
mats. The table is pro- 
vided with four adjustable 
packing strips, B, around 
the edges of the mat 
well, this arrangement being a convenient one where mats 


used on coir mats. 


Fig. 1 


of varying dimensions are to be processed. The packing 


Below—Fig. 2 
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Below—Fig. 4 
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pieces are adjusted to suit the mat on hand by turning 
the T-screws, C. When this adjustment has been made, 
the hinged frame, F, enclosing the zinc stencil plate, P, 
is brought down upon the mat in the well and the opera- 
tive then proceeds to apply the color through the inter- 
stices in the plate by means of a stiff brush of horse 
hair or fiber. When the design has been gone over, the 
stencil plate frame is thrown back in order to permit 
removal of the mat. A jointed metal strut, H, similar 
to those used for controlling lid movement in phono- 
graphs is fitted to the stencil plate frame to circum- 
vent accidental slamming down upon the operative’s 
fingers. 

When the operative has stencilled a mat, he lifts it 
out of the well and deposits it on a sloping board, S, 
Fig. 3, from whence it slides onto the apron of a long, 
slowly moving conveyor, C, travelling between a double 
tow of drying frames, as depicted in Fig. 4. Another 
operative lifts the mat from off the apron and thrusts 
it onto the projecting spikes, P, which stud the rails of 
the frames. When the frames have been filled, the 
hinged guard boards, A, B, C, D, are pressed home 
upon the upper and lower edges of the rows of mats, 
these boards being secured by tightening up a number 
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of screw clamps which are fitted 
to the rails at convenient intervals. 
The function of the guard boards 
is to prevent the mats from spring- 
ing off the spikes while they are 
being beaten with canes when dry 
with the object of dispersing clots 
in the fiber. ' 


@ MARKET FOR DYES 


Because of the steady demand from the batik industry, 
Nethezland India offers an excellent market for dyestuffs, 
according to a report to the Commerce Department from 
the American Trade Commissioner in Batavia. 

At present, it is pointed out, the market is dominated 
by European firms which have given especial attention to 
the particular requirements of this industry. For years, 
there was intense competition between dyestuffs manu- 
facturers of Germany, Switzerland and the Netherlands 
for the Netherland India business, but they now have a 
certain working agreement and have more or less divided 
up the sales territory. 

In order for American exporters of dyestuffs to enter 
this territory with any prospect of success, the report states, 
it would be necessary to send technical experts to develop 
its possibilities. 

The majority of batik factories in Netherland India, ac- 
cording to the report, are owned and operated by Chinese 
interests. Although these have been educated to the use 
of European dyes, there is no doubt but that they would 
employ American dyes, provided they were competitive in 
price and that same or better results could be obtained 
with them. 

Imports of dyestuffs into Netherland India have an 
annual value of approximately $3,000,000. In view of the 
protective attitude which the Government has assumed 
toward the batik industry, it is probable that such imports 
will show a continued increase. 


@ SOUTHERN TEXTILE EXPOSITION 

The management of Textile Hall Corporation announces 
that S. M. Beattie, president of Piedmont Manufacturing 
Company, has been elected a director to succeed his dis- 


tinguished father, the late William E. Beattie. The full 
directorship as now constituted consists of the following: 
John W. Arrington, S. M. Beattie, Cason J. Callaway, W. 
W. Carter, Thurmond Chatham, Donald Comer, Herrnan 
Cone, Robert I. Dalton, J. F. Gallivan, B. E. Geer, B. B. 
Gossett, Edwin Howard, George H. Lanier, H. A. Ligon, 
J. Spencer Love, Cartter Lupton, John A. McPherson, 
J. E. Sirrine, Wm. G. Sirrine, and F. O. Tyler. 

The twelfth Southern Textile Exposition will be held 
in 1937. No textile exhibition will be held in Greenville 
next year. 
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Crease-Resisting Fabrics—II 


(Continued from October 7, 1935, Issue) 


By CHESTER AMICK* 


DEVELOPMENT OF CREASE-RESISTING 
FABRICS 

T frequently happens that scientific discoveries are 
made many years ahead of their practical applica- 
tions. Thus Dewar found that he could keep his 
liquid air in a double walled evacuated flask (to keep the 
heat out) many years before anybody thought of making 
a thermos bottle (to keep the heat in). 
the same in both cases. 


The principle is 
Consequently, we who are inter- 
ested in the textile industry must view with pride the 
alertness of those investigators who so quickly took advan- 
tage of the new product, synthetic resins of the urea- 
formaldehyde type, to successfully apply them to fabrics 
to secure a crease-resisting effect. 

We have pointed out previously that Foulds and his co- 
workers set up as a guide post in this development the 
fact that the material must be introduced inside the in- 
dividual cotton fiber and then 
would be permanent. 


so that the effect 
It should be mentioned at this point, 
however, that there is a second school of thought concern- 
ing the location of this resin. 


“set” 


Zanker believes that the 
resin should be coated on the outside, or at least it should 
be applied in such a way as to stiffen the fabric. It is the 
experience of those who have worked with the crease- 
resisting process that proper application of the synthetic 
resin as advocated by Foulds and his co-workers does not 
appreciably stiffen the fabric. Furthermore, if the resin 
is not properly prepared, or if the resin is deliberately 
condensed beyond the “A” stage before it is applied to 
the fabric, the product is stiff and less desirable as a dress 
material. It should be thoroughly understood that the 
writer is not entering any discussion as to the merits of 
Zanker’s process, but he does feel that the reasoning of 
Foulds and his co-workers is sound. 


Before leaving this subject, it should be mentioned that 
many attempts have been made by those interested in the 
process to determine the exact location of the synthetic 
resin after it has been fixed in the fabric. 
ments have fallen into two general classes: 


These experi- 


If the index of refraction of the resin is different from 
that of cotton, the following experiment should definitely 
prove the location of the material. Mount cross-sections 
of the yarns from a finished fabric on a microscope slide 
in an oil which has the same index of refraction as the 
cotton or rayon being examined, n = 1.53. The cellulosic 
material should be invisible or only faintly discernible 


*Calco Chemical Company, Bound Brook, N. J. Formerly 
Finisher of Crease-Resisting Fabrics, Glenlyon Print Works. 


and the resin should stand out more or less prominently 


depending upon the difference in the index of refraction 
of the two materials. Unfortunately, the index of refrac- 
tion of urea-formaldehyde resins is so close to that of 


cotton or rayon, that this method has not proved anything, 


It was then decided to dye some of the treated fabric 
with an acid dye (for which the resin acts as a mordant) 
and examine cross-sections of this material under the 
microscope. These observations were not too satisfactory, 
although two observers in different laboratories have re- 
ported definitely that the resin is inside the cotton or 
rayon. This observation has been confirmed by subse- 
quent work in the laboratories of Tootal, Broadhurst, Lee 
Company, Ltd. Their technique included proper staining 
of cross-sections of treated yarns mounting them in cedar- 
wood oil and subsequently photographing the mounted 
specimen using Agfa color plates. Fibers containing resin 
will be colored yellow or blue according to the stains used, 
and those containing no resin will be unstained. 
desiring detailed information this process 
should write the Editor.) This work has definitely proved 
that the synthetic resin enters the individual fiber and is 
subsequently fixed therein, although obviously some of 
it adheres to the exterior of the fibers. 


( Readers 
concerning 


The most of this 
is removed in subsequent operations. 


Regenerated cellulose yarns originally had two distinct 
disadvantages: (1) They weakened greatly in moist atmos- 
pheres or when wet-out, with subsequent stretching, and 
(2) they crumpled badly. The first disadvantage was 
more serious than the second so it is not surprising that 
early efforts were directed towards correcting this defect. 
Interestingly enough, the many methods suggested in- 
cluded the application of synthetic resins. 


Auzenat in U. S. Patent 1,377,110 (May 3, 1921) says: 
“According to the present invention, the thread (he did 
not treat fabrics) is treated in bulk with substances in the 
gaseous state. These must be in such a state of dilution 
that they can easily and completely penetrate the material 
to be rendered impermeable without being deposited on the 
surface in a thickness sufficient to cause the threads to 
stick together. The sole part that these gases or vapors 
should fulfill on their return to the solid state is to fill 
the capillary pores in the interior of the filament, so that 
the component parts of the thread material will no longer 
slide over each other in presence of water. At the same 
time, the suppleness of the thread is not affected, nor is 
there any measurable increase in density. The quantity of 
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substance to be introduced into the fabric should, there- 
fore, always be as small as possible. 

“Tt is evident that since thread, waterproofed in this 
manner, can no longer be dyed in the usual way, the treat- 
ment must be applied to a thread already dyed. 

“The substances suitable for use in this method are all 
those that can be transformed into a gas or vapor, and 
then react upon each other in that state, at below the 
decomposition temperature of cellulose, a partial vacuum 
being employed if necessary. By way of example, the 
reaction of ozonized air upon oil of turpentine or that of 
formaldehyde upon phenols and the like may be mentioned. 
Where the reaction requires the presence of an acid, the 
use of organic acids of high vapor tension such as formic 
acid or acetic acid is particularly indicated. The substances 
to be brought into reaction may be introduced simultane- 
ously or successively.” 

Auzenat’s idea was a good one, although he did indicate 
that the quantity of substance to be introduced into the 
fabric should be as small as possible. The use of the urea- 
formaldehyde type of synthetic resins in larger amounts 
(12-16 per cent) also give excellent water-proofing qual- 
ities as well as the crease-resisting properties. An all- 
rayon marquisette after treatment has many advantages: 

1. Shows little if any shrinkage when exposed to moist 

atmospheres. 

2. Retains its “freshly laundered” appearance when ex- 
posed to moist atmospheres. 

3. Water repellent, so does not spot readily. 

4. Strength of the dry fabric is increased from 25-40 

per cent over that finished by the regular process. 

Does not lose so much strength when wet out. Some 

treated samples have lost less than 5 per cent as 

compared to 50 per cent for untreated samples of 

the same fabric. 

6. The finish is permanent for the life of the drapery. 

. The presence of the resin does not affect the fastness 
of the color. In fact, a 200-hour test in the Fade- 

Ometer indicated that the color on the piece contain- 

ing the resin stood up better than the untreated sam- 

ple. 


on 


NI 


8. Does not lose appreciable strength when exposed to 
sunlight (in use). The following figures (which are 
not the author’s) show the effect of the crease-resist- 
ing treatment in maintaining the strength of the 
fabric when exposed to light. These tests were not 

made on draperies, but were made on a viscose fabric. 
en. DRY WET 
Viscose Filling Viscose Filling 
Strength in pounds Strength in pounds 


Regular Finish of 2” strip of 2” strip 
Unexposed to light...... 63 31 

Exposed to light........ 30 None 
Crease-Resisting Finish 

Unexposed to light...... 83 63 

Exposed to light........ 80 57 

Note: Exposed 44 hours in a Goodbrand Ultra Violet 


machine. 
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Auzenat’s process covering the use of gaseous substances 
in small amounts did not anticipate Foulds’ and his co- 
workers. The latter are credited with the first patent (to 
be granted in the U. S.) for the crease-resisting process. 

The essential features of the Foulds’ patent for manu- 
facturing crease-resisting fabrics follow: 

1. Prepare the resin in a suitable manner. Two general 
types of resins can be used—the urea-formaldehyde 
type which, of course, includes thio-urea, and the 
phenol-formaldehyde type. Phenol can be substi- 
tuted by such compounds as para-brom-phenol or 
ortho-chlor-phenol. 


to 


Pass the prepared fabric through a solution of one 

of these resins and then through a nip to remove the 

excess liquor. A hydro-extractor or a vacuum ex- 
tractor might be used in place of a padder should 
this be desirable. Preparation of the fabric includes 
dyeing, printing, or a preliminary softening if the 
latter is needed. 

3. A low-temperature drying usually obtained by some 
sort of air-drying such as a stenter-frame. 

4. A high-temperature treatment to convert the water- 

soluble resin into the water-insoluble state. 

A soaping operation to remove resin adhering to the 

surface of the yarns or the fabric, and subsequently 

drying. 


wn 


6. A finishing treatment such as dressing, calendering 
or breaking. Obviously the goods may receive any 
one, two or all of these treatments, depending upon 
their condition when they come to the finishing de- 
partment and the results desired. 

The Zanker patent follows essentially the above proc- 
esses but differs in several important details. In order 
to bring out these differences, the process will be consid- 
ered in more detail. 


PREPARATION OF THE RESIN 

Foulds uses 60 parts of 40 per cent formaldehyde and 
30 parts of urea. This is then neutralized carefully with 
dilute sodium hydroxide solution to a pH of about 8. 
Hexamine or ammonia (3 per cent) is then added and the 
whole heated in a double jacketed enameled-iron still until 
it boils. The boiling is continued until the urea and for- 
maldehyde have combined to form reaction products of the 
“A” type. It is difficult to definitely state how long this 
boiling should be as the amount of heat rather than the 
time of boiling seems to be the controlling factor. Natu- 
rally the amount of heat includes three variables—time to 
come to the boil, time at the boil. and time to cool to room 
temperature. If the time required to bring the contents 
to a boil is 12 minutes, the time required to cool the con- 
tents to room temperature is 15 minutes, then 3-5 minutes 
at the boil is usually satisfactory. 

Zanker employs 30 parts of urea and 75 parts of 40 
per cent formaldehyde, and adds ammonia until a slight 
alkalinity is shown. This is not heated but allowed to 
stand for three hours at room temperature. Under these 
conditions, the urea and formaldehyde combine to form 
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the “A” components. This statement does not mean that 
the same components are formed as in Foulds’ method. 
The history of the preparation of these products contains 
too many unknowns to be positive as to what is happen- 
ing. Next year, or the year after, perhaps, the chemistry 
of these reactions may permit a safe diagnosis of the 
similarities or the differences between the two methods. 

IMPREGNATING THE FABRIC 

In the Foulds’ process, the resin solution is diluted to 
the proper strength for application to the fabric and then 
acidified with glacial acetic acid, or some equivalent acid. 
If acetic is used one and a half per cent is sufficient if 
the amount of alkali added originally was not excessive. 
In any event, the pH should be about 5 at the time the 
fabric is impregnated. The resin solution is applied at 
room temperature = 15° F. If it is too cold, the solution 
becomes super-saturated and some of the resin precipitates 
out. If it is too warm, the secondary reactions between 
the initial reaction-products set in and the liquor soon 
becomes unfit for use. 

Following the Zanker process, after the reactants have 
stood for three hours, it is acidulated slightly with acetic 
acid and then diluted with an equal volume of water (75 
parts). To this water of dilution, one-third of one per 


cent aluminum acetate is added. This is important accord- 


ing to Zanker. The purpose of the aluminum acetate is to 
be adsorbed as aluminum oxide by the fiber and, like mor- 
dants, be retained by it: “They have the valuable property 


of preventing an unfavorable penetration of the fiber by 
the resins.’ This is the line of demarcation between the 
two patents. In addition to aluminum, compounds of 
zirconium, tin, titanium or zinc can be used. 

Perhaps it should have been stated when discussing the 
impregnation of the fabric according to the Foulds’ process 
that this is an ordinary padding operation and can be 
carried out at the rate of 40-60 yards per minute, perhaps 
more, depending upon the design of the machine. In 
vontradistinction, Zanker soaks his fabrics in the liquor 
for 10 minutes, squeezes them and then leaves them over- 
night before they are dried. 

It is necessary to digress for a moment. In discussing 
the Pollak patent for preparing synthetic resins of the 
urea-formaldehyde type, it was stated that only alkaline 
catalysts were used. Both, Foulds and Zanker, used alka- 
line catalysts for the first stage reaction and then used 
acid catalysts for the rest of the reaction, but the use of 
acid catalysts was known before Foulds. During the in- 
terval between the issuance of these two patents, an Eng- 
lish patent was granted to the British Cyanides Company 
which made use of acids, acid salts or the hydrochlorides 
of organic bases as condensing agents. So the teaching 
of the Foulds’ patent in this respect was not new. 

Certain fabrics give a much better “hand” after the 
resin treatment has been applied if they are “prepared” 
before impregnation. This treatment or prepare consists 
of a dressing such as a stearic acid soap containing tallow 
and five per cent of sulfonated castor oil; or a straight 
stearic acid soap works well. It is also helpful if one of 
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the sulfated alcohols is added directly to the resin solution, 
before the fabric is impregnated. Preparation of the fabric 
with the sulfated alcohols is beset with danger. While 
the hand is excellent, the breaking strength of the finished 
fabric is down unless the dressing is very dilute. 


LOW TEMPERATURE DRYING 

Foulds suggests a low temperature drying of the fabric 
after impregnation with the resin liquor. This is usually 
carried out on a stenter, although it is possible to pass the 
fabric over hot cans in tandem with the frame if cautiously 
done, and if the cans are insufficient to completely dry 
the fabric. The new high-speed, high-temperature frames 
are not as suitable as the older lower-temperature frames, 
The temperatures will usually run from 180°-220° F, 
Zanker advocates drying the fabric at the high temperature 
of 80° C. (176° F.). 

HIGH TEMPERATURE TREATMENT 

Following the Foulds’ process, the fabric is then given 
a high temperature treatment (340° F.) for two minutes 
to convert the resin to the final insoluble stage. Zanker 
gives a hot calendering at 120° C. (248° F.). This is 
another place where the latter process differs essentially 
from the former, or would so appear from the patent 
specifications. The usual calender speed is certainly 100 
yards per minute or better. Passing cloth at this rate 
through a nip heated to 248° F. is insufficient to set the 
resin so that it is no longer soluble. True, the speed could 
be slowed down, but it would be practically impossible to 
slow the machine enough to give the fabric two minutes’ 
treatment in the nip. Furthermore the temperature is 
90° F. too low, and according to our laws of reaction 
velocity, a lowering of the temperature 10° C. (roughly 
20° F.) would double the time of the reaction. So ata 
temperature of 248° F., a time of approximately three- 
quarters of an hour would be necessary to get the same 
conversion that 2 minutes at 340° F. would give. Appar- 
ently Zanker uses something that has escaped the writer. 
He has provided for this, however, in the following words, 
“While I have described my invention in detail according 
to the preferred manner of carrying out my process, and 
producing my product, it will be obvious to those skilled 
in the art, after understanding my invention, that changes 
and modifications may be made therein without departing 
from the spirit or the scope of my invention .. .” 


SOAPING 

It is desirable to soap the fabrics after they have been 
subjected to the high temperature treatment. This insures 
that any formaldehyde or urea that may have escaped 
the reaction will be removed and not cause subsequent 
trouble. Furthermore, the resin adhering to the surface 
of the yarns will be removed, thus improving the hand. 
The function of the “prepare” given the fabric before it 
is impregnated is to aid the removal of surface resin at 
this point. Subsequent drying of the fabrics does not 
present any particular problem although it is evident thal 
one would not dry an all-rayon crepe on a stack of cams 
It is probably better to air-dry all fabrics. 


(Continued on page 632) 
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CHATTANOOGA , TENNESSEE 
CONVENTION HEADQUARTERS 


WEATHER FORECAST 


Chattanooga is an ideal city for a December meet- 
ing since weather may be expected that is by no means 
wintry. In fact, golf is played in that place right 
through the year with the exception of February. Cold 
weather does not set in until the latter part of December. 


FACTS ABOUT CHATTANOOGA 
© those who will be so fortunate as to attend the 
AATCC convention in Chattanooga, December 6th 
and 7th, many points of historic interest and some of 
the world’s most glorious scenery will afford much 
pleasure. 


UMBRELLA ROCK—A curious rock pedestal on Lookout Mountain 
from which you view the glorious panorama below and distant 
mountain ranges 
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The City of Chattanooga is situated in a cup, so to 
speak, being surrrounded by ridges and mouniains 
which are interwoven with hard-surfaced roads. Chat- 
tanooga is advertising to the world a scenic loop which 
in the opinion of many exceeds in beauty the famous 
“Rim of the World” Drive in California. This loop will 
include the scenes of many important battles which 
were fought in the Civil War and will include Lookout 
Mountain, Chickamauga Park, Missionary Ridge, Or. 
chard Knob, Walden’s Ridge and Signal Mountain. 

From the point of Lookout Mountain on a clear day 
seven states may be seen—Tennessee, Alabama, Geor- 
gia, South Carolina, North Carolina, Virginia and Ken- 
tucky. If perchance the atmosphere is just a little hazy 
we offer an apology to those of esthetic taste but to 
industrialists and those interested in ulti- 
mate recovery toward which Chattanooga 
is making rapid strides, we point to several 
miles of smoke stacks which are turning 
the wheels of diversified industry and giv- 
ing employment to thousands. 

Chattanooga for her size leads the South 
in diversified industry with textiles, iron 
and steel and varied woodwork the lead- 
ers. 400 factories turn out over 1,300 di- 
versified articles from clothes pins to 
heavy highly specialized textile ma- 
chinery. 


— 


Chattanooga's educational institutions 
are outstanding in their national rating. 
Chattanooga is a city of churches with 
practically all denominations being rep- 
resented. Chattanooga is a cultural city; 
in fact, is the only city of her size in the 
South maintaining a permanent choral 
society of over 200 voices and a sym- 
phony orchestra of 60 musicians. 

Adjacent to the city on all sides are fer- 
tile lands where successful truck farming 
and dairying business is being carried 
on. With an equable climate, Chatta- 
noogans who carry on their business in 
the city may be at home in twenty min- 
utes atop one of our mountains where in- 
deed beautiful homes abound and cooling 
breezes lull one to sleep after a day’s toil. 

There are loftier mountains, more sub- 
lime stretches of precipice and beetling 
cliffs, taller peaks and deeper gorges; but 


there is no spot on this western world where beauty is so 
charmingly united to sublimity, or where one’s soul is so 


thrilled without being awed by appalling surroundings; 
where the limpid lyrics of nature are so interwoven with 
her epics, where the melting hazes of purpling land 
scape dissolve into majestic stretches of towering peaks; 
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where nature frowns and smiles and woos the en- 
chanted beholder, thrilled by the glories and the 
majesty of God's handiwork. 

What more could one wish for—a hospitable, thrifty 
people in a cultural, educational and religious envi- 
ronment conducive to tranquility. Chattanooga is a 
wonderful place to visit—R. L. PARK. 


REDUCED FARES TO CHATTANOOGA 
RRANGEMENTS have been made with the Rail- 
road Passenger Associations for fare and one 

third round trip rates, on the same Green Convention 
Certificate plan which was used successfully at last 
years Annual Meeting. 

To secure these rates there must be cooperation on 
the part of 100 or more travelling by rail 
to the meeting. 

1. Demand a Green Convention Certifi- 
cate, properly filled out, when you buy 
your ticket. Southern members who are 
refused certificates in territory having gen- 
erally reduced rates, can help by purchas- 
ing round trip tickets and registering the 
return stubs with our Transportation Com- 
mittee in Chattanooga. 

2. Immediately on arrival in Chatta- 
nooga, take the Certificate (or lacking 
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this, the return trip stub) to John L. Dabbs, 
Jr., Chairman of Transportation, at the 
registration desk of the Association in the 
Read House. 

3. When 100 are counted, Certificates 
will be returned to their owners, good for 
payment of 2/3 of the fare home. 
COOPERATE! 


PROGRAM FOR ANNUAL MEETING 
CCORDING to William J. Kelly, Jr., 
general chairman for the Annual 

Meeting and Convention, plans are rap- 

idly being put into shape for the coming 

event. A smoker will be held Friday eve- 

ning at 6:30 with dinner music, from 7:30 

to 9:30 there will be technical papers and 

from 9:30 to 10:30 entertainment. 

On Saturday evening the annual ban- 
quet will be held from 7 until 9 during 
which speakers will be heard and enter- 
tainment presented. At ten o'clock the 


ball will begin and at 11:30 a style show will be held to 
be followed at 11:45 by a floor show. 

Trips of interest have been arranged for those who 
feel so inclined and the ladies’ committee is making all 
sorts of preparations for making the wives feel at home. 

Carl Z. Draves is in charge of the technical program 
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HOTEL PATTEN also to be used by members attending the annual 

meeting and convention. Two hundred rooms are being held for 

the convention weekend. All types of accommodations are available 
and rates and other information will be sent upon request. 


which position he so ably filled at the last annual meet- 
ing. Further details of the papers to be presented will 
appear in future issues of the REPORTER. 


MAJESTIC LOOKOUT MOUNTAIN—as Seen From Chattanooga, the 
Tennessee River Curling Around 
































DECEMBER 6th & 7th 
CHATTANOOGA, TENN. 
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NOMINATION FOR COUNCILOR 


The ten members of the American Association of Tex- 
tile Chemists and Colorists who have signed this letter 
hereby nominate Alban Eavenson for the office of Coun- 
cilor at Large of the Association in accordance with Sec- 
tion VIII of the Constitution. 

Respectfully, 


Wm. D. Appel 

Ruby K. Worner 

E. M. Schenke 

R. T. Mease 

Milton Harris 

Ruth O’Brien 

E. R. Donaldson 

Donald H. Powers 

Heyward F. Lawton 

Herbert S. Travis 

Ira S. Hurd 

In accordance with the Constitution, Alban Eavenson is 

hereby nominated for the office of Councilor at Large; and 
his name will be placed upon the ballot. 


Haroitp C. Cuapin, Secretary. 


MEETING, PHILADELPHIA SECTION 


MEETING on Friday evening, October 18th at the 
Broadwood Hotel in Philadelphia, started the 1935- 
1936 season’s activities of the Philadelphia Section. 

The usual routine business included a report of the an- 
nual outing presented by William A. Stringfellow, refer- 
ence to the annual convention, to the illness of Daniel 
McGowan, Jr., to arrangements for a meeting of the sec- 
tion at Reading, Pa., in February 1936, etc. 

Following this, A. E. Jones exhibited motion pictures 
he had taken at the annual outing and then presented the 
film to the Section, for both of which he received cordial 
commendation. 

Joseph Lord of Charles J. Webb Company, then pre- 
sented an extemporaneous address on the subject of, 
“Wools, Their Sources and Uses”. His long association 
with the woolen industry, which included extensive travel 
abroad, permitted Mr. Lord to present a very instructive 
talk, especially in relation to carpets; and he did it in a 


most entertaining manner, for which those present ex- 
pressed sincere appreciation. 

The Chairman, while present, was incapacitated by 
laryngitis, and the Vice-Chairman, Herbert S. Travis, pre- 
sided. 

Attendance, 58 at dinner and 84 at the meeting. 

Respectfully submitted by, 
CuHar.Les A. SEIBERT 
for the secretary, Ropert W. DELANEY, 


FALL MEETING, MID-WEST SECTION 

HE fall meeting of the Mid-West Section was held 

October 5, 1935, at the Bismarck Hotel, Chicago, 
Illinois. Dinner was served at 7 :30. 

The meeting was called to order by Chairman Brainerd 
and attention of the Section was called to the Annual 
Meeting of the National Association at Chattanooga, Ten- 
nessee, December 6th and 7th. Indications were that nine 
members of the Mid-West Section plan to attend the 
Annual Meeting. The Section then listened to an interest- 
ing talk by James Weber Linn, Professor of English, 
University of Chicago, who spoke on the general subject 
of education. 

Fifty-five members and their guests attended the meet- 
ing. 

Respectfully submitted, 
E. A. Jonunson, Secretary. 


CALENDAR OF COMING EVENTS 


* * * 
Meeting, Piedmont Section, Hotel Charlotte, Char- 
lotte, N. C., November 9, 1935. 


* * * 


Meeting, Philadelphia Section, Broadwood Hotel, 
Philadelphia, Pa., November 22, 1935. 


* * * 


Meeting, New York Section, Elm Golf Club, Pat- 
erson, N. J., November 22, 1935. 


* * * 
Annual Meeting and Convention, Chattanooga, 


Tenn., December 6 and 7, 1935. Headquarters: Read 
House; General Chairman: William J. Kelly, Jr. 
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CHEMIST, DYER AND FINISHER 


E learn in a contemporary publication that a hundred 

years ago many of the leading chemists were drawn 
to the textile industry and in recognition of their work they 
were looked upon as leaders in the field. With a standard- 
ization of methods, it is stated, the work of the chemist 
in this field became less attractive and they were then 
drawn to other lines of endeavor. Now, however, the 
chemist is again becoming an important factor in the tex- 
tile industry due to the many new developments that are 
taking place and that will come. 

We have always believed that the work of the chemist 
in the textile industry was of particular importance in 
spite of the fact that many times his efforts were not ap- 
preciated and in some cases were actually ridiculed. The 
position of the textile chemist in this country, due to vari- 
ous influences, has been constantly strengthened. The im- 
portance of the chemist in successful mill operation today 
is a factor that can not be overlooked nor can it be min- 
imized; more and more mill executives are approaching 
a realization of this fact. Many mills, although they feel 
that they are not in a position to maintain a laboratory, 
show their interest in the work of the chemist ‘by contrib- 
uting to cooperative research work. The importance of 
the mill chemist in the purchasing of materials for use in 
wet processing operations is likewise of increasing magni- 
tude and suppliers of such materials are realizing that, in 
addition to “selling” the dyer, finisher, etc., they also have 
to prove to the chemist the virtue of their products. Close 
cooperation between the mill chemist, the dyer, the finisher 
and others engaged in wet processing operations will re- 
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sult in a better mill product and more economical pro- 
duction. 

We look forward to the time when the mill laboratory 
will become as standard a department in every mill doing 
its own wet processing as the dyehouse or finishing room. 
We do not intend to minimize the importance of the dyer 
or finisher as the importance of these two men in the mill 
was early recognized and still appreciated but rather to 
point out that with the help of the chemist their position 
will be further enhanced. The great amount of valuable 
research work that is being undertaken today will be use- 
less unless it is interpreted in terms of mill application. 
The position that the mill chemist should assume in addi- 
tion to his regular duties is to take an active part in cur- 
rent research problems and then, with the help of the dyer 
and finisher, translate the results into effective mill prac- 
tice. A chemist, dyer and finisher working together can 
accomplish much more than three individuals working sep- 
arately or at odds to each other. The chemist can learn 
much of value from the practical mill man that will direct 
him in the proper channels of endeavor. Consequently 
the dyer and finisher are as important to successful and 
practical research work as the chemist. A laboratory man 
working blindly without knowledge of mill requirements 
can accomplish nothing. 


AUTOMOBILES AND PRODUCTION 


ANY industries are watching with interest the efforts 


of the automobile industry to level out its production 
so as to spread it evenly over the course of a year. Or- 
dinarily holding its show in January, the automobile indus- 
try this year is bringing out its new models this month 
and will accordingly exhibit them at this time. As the 
spring season is usually the car-buying season there is a 
natural demand at that time of the year whereas the end 
of the year has always been poor as far as sales of auto- 
mobiles went. It is hoped that by bringing out the new 
models at this time that a demand for them will be stimu- 
lated when ordinarily there would be no interest. If the 
plan is successful other industries may follow suit with 
similar plans, and level out their production curves. 


TECHNICAL PROGRAM 

THE plan of the technical program committee of the 

Annual Meeting to publish before the meeting ab- 
stracts of papers which will be presented should meet 
with the approval of all who plan to attend. One of the 
most valuable features of the meeting is the opportunity 
it affords of entering into the discussion following the 
reading of each paper and the present plan is an impor- 
tant step toward stimulating intelligent discussion. Every 
speaker cannot anticipate exactly what every individual 
wishes to know concerning his subject and if those who 
attend the meeting know beforehand what is to be cov- 
ered it will enable them to prepare their questions in- 
telligently. 
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In Chemical-Using Industries* 


HE reduction in cases of lead poisoning in the 

past few years has not been maintained, states the 

Annual Report of the Chief Inspector of Factories 
and Workshops} for the year 1934. There is an increase of 
30 over last year’s figures, mostly among pottery workers, 
as foreshadowed in the annual report for 1933. Of the 
26 cases in the pottery industry, 16 cases occurred in the 
manufacture of highly-decorated tiles; the tile was a marl 
tile, the manufacture of which lessens the risk of silicosis 
but increases the risk of lead poisoning owing to the high- 
ly-leaded glaze used. During the early autumn four cases 
of lead poisoning of furnace men occurred at a silver re- 
finery, where some 64 men were employed. One case is 
interesting as affording confirmation of the danger at- 
tached to the spraying of metallic lead on glass by means 
of a pressure gun. 

Of the three cases of arsenical poisoning, one was caused 
by sodium arsenite in the manufacture of weed killer, an- 
other by aceto-arsenite of copper (emerald green) in the 
manufacture of paints and colors, and the third by the 
process of pouring metallic arsenic into molten lead in the 
manufacture of lead shot. 

Aniline Poisoning 


Nine cases of “anilism” (aniline poisoning)—the low- 
est number notified since the disease became reportable— 
occurred in the following processes: handling of 5 chlor- 
ortho-toluidine hydrochloride (associated with painful mic- 
turition and hematuria), 3; aniline oil, 2 (including one 
which occurred during the unauthorized use of aniline oil 
to remove paint from the glass windows of process offices, 
and necessitated absence from work for 7 days) ; parani- 
traniline, 1; paratoluidine, 1; making of intermediates (D. 
N.B. and D.N.T.), 1; and aniline black dyeing, 1. 

Of special interest in industrial toxicology at the present 
time is the question of the various forms of anemia, espe- 
cially those of the aplastic type. A study of the differential 
diagnosis is essential when considering cases of the disease 
in workers in contact with benzol, chronic poisoning by 
which is evidenced by an anemia of aplastic type. 

The use of rubber solutions containing benzol for motor 
upholstery work has evoked inquiry into the effects on 
health of exposure to the fume arising in the course of this 
work which in some situations hardly allows for localized 
exhaust ventilation. A number of firms were visited and 
the inspection of workers included blood examinations. 
The results justified the conclusion that a non-toxic sub- 


*The Chemical Age. 
*+England. 


stitute for benzol in rubber solutions was highly desirable, 
and this was represented to the manufacturers of such 
solutions. 

Use of Less Toxic Products 


No case of toxic jaundice due to arseniuretted hydrogen 
tetrachlorethane, or nitro- or amido- derivatives of benzene 
has been reported during the year. Generally speaking, 
tetrachlorethane in most factory processes where it was 
previously used has been replaced by non-toxic or much 
less toxic products. An inquiry as to the extent of its 
present use on factory premises showed that it was mainly 
confined to experiments in the laboratory, and occasionally 
in factory processes for the removal of pitch from wool 
and lenses, in the manufacture of water gauge indicators 
and insecticides, or as a solvent for waxes, fats and dye 
intermediates. One firm which has long used it for the 
latter purpose has now decided to use a substitute. 

The increase in the number of cases of chrome ulcera- 
tion is attributable to the further extended use of the proc- 
ess of chromium plating. The growing tendency for firms 
to apply for the extension, or for too long an extension, 
of the required fortnightly interval between the medical 
examinations, suggests that the value of frequent supervi- 
sion by a medical man in this connection is not fully ap- 
preciated. While it is a comparatively simple matter for 
the responsible person who examines the worker in the 
interval between the doctor’s visits to detect the presence 
of a defect of the skin, it requires medical experience to 
estimate the degree of damage to the skin and its cause. 

The progress made in initiation of voluntary medical 
examinations in those trades where there is contact with 
cancer-producing substances is slow and varies consider- 
ably according to the trade. Progress in tar distilleries 
leaves something to be desired. While in the larger works 
periodic examination is becoming the rule, and some Dis- 
trict Inspectors report that all the tar distilling plants in 
their areas have fallen into line except those in liquidation 
or in process of construction, there are still many, includ- 
ing smaller works, where the suggestion has not been 
adopted. 

Fifty-seven deaths from silicosis and 50 from silicosis 
with tuberculosis have come to the notice of the Depart- 
ment during the year, together with six deaths from asbes- 
tosis and eight from asbestosis with tuberculosis. 

The regulations for the asbestos industry have now been 
in force in entirety for nearly three years. Further ex- 
perience of the regulated trades gained during the year has 
confirmed the value of the safeguards, chiefly efficient ex- 
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haust ventilation, directed towards the suppression and re- 
moval of dust. Many asbestos departments have been 
completely transformed in the period since the code became 
effective. 

Manganese Poisoning 

At one factory in which the grinding of manganese ore 
is carried on, the 16 workers were examined. Of these, 
five were found with early signs of manganese poisoning. 
The employees were undoubtedly insufficiently protected 
against a very noxious dust, and, following strong repre- 
sentations made at a conference with the directors of the 
firm, it was agreed that reorganization of the plant was 
essential. 

There is a substantial increase in the number of cases 
of gassing due to blast furnace gas, which is difficult to 
account for except by the number of furnaces which have 
been restarted. There can be no doubt that very special 
precautions need to be taken on the occasions when fur- 
naces are restarted after standing or after repair. One 
fatality was unusual, in that the deceased, a crane driver, 
brought his crane over an annealing furnace, and was 
found unconscious later. 

Only two cases of gassing by hydrogen sulfide occurred 
during the year, one being due to an escape from a tar 
still at an iron and steel works, and the other to the empty- 
ing of ferrous oxide absorption boxes used in the manufac- 
ture of sulfate of ammonia in a fertilizer works. Cases 
of conjunctivitis attributable to this gas continue to occur 
in the manufacture of artificial silk by the viscose process. 

Gassing Risks 

Five cases of gassing (three severe) arose from vats 
used for de-brassing. The process had been carried on for 
eight or nine years without apparent risk, although on sev- 
eral occasions it was stated that the odor of the fumes 
could be detected on entering the department. Certain 
factors precipitated the occurrence of the cases, namely, 
the increase in the number of vats, resulting in some con- 
gestion; starting up of a new vat, which gave rise to ex- 
cessive evolution of fume; and the weather conditions 
prevailing at the time. 

Of the 18 cases (11 fatal) of gassing by ammonia, 13 
(11 fatal) occurred in an open-air refrigerator plant at a 
chemical works, all painters, electricians, fitters and lab- 
orers working on or around the condenser tower being 
affected and, in all but two, fatally. The gas escaped by 
reason of the bursting of a 9-inch safety aluminium disc 
at a much lower pressure than was anticipated by calcula- 
tion and even somewhat lower than was shown by subse- 
quent tests of the bursting pressure of similar discs fitted 
in an exactly similar manner. This was approximately at 
least ha'f what had been calculated previously.. As there 
was apparently no reason to apprehend danger, gas masks 
were not being worn by the injured persons, but they were 
easily accessible and were worn by the rescuers whose 
work was efficiently organized by the resident medical of- 
ficer who was present within a few minutes of the accident. 
In spite of warnings and instructions the number of 
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cases of acute gassing during the year increased to ten, 


7; dry cleaning, 1; washing photographic plates, 1; and 
filling a tank, 1. The cause of these cases is to be found 
either in failure to operate the plant in a proper manner or 


in entering the tank or container in spite of warnings and 
notices. 


and occurred in the following processes: metal degreasing, 


Three cases (one fatal) of gassing by phosgene were at- 
tributable to the use of a Pyrene extinguisher for putting 
out a fire in spaces which did not appear to be particularly 
confined, within 5 to 15 minutes of extinction of the flame. 
Two occurred in a sub-station of a corporation electricity 
department, the fire being due to ignition of split petrol 
used for filling a blow lamp. 

In view of the use of hydrocyanic acid for disinfestation 
in ships and in connection with measures for slum clear- 
ance, the manufacture of this poison is of importance. 
Fortunately, it is limited to a very few manufacturers, 
mostly with years of experience. In one factory which 
came to notice, all the processes entailing the most serious 
risks were carried out by the proprietor, who had a scien- 
tific training and the necessary knowledge and skill to 
avoid serious injury. So long as the process can be kept 
in the hands of persons with the requisite knowledge, it 
appears that the danger of the process can be controlled, 
but as a result of increased demand for the acid the man- 
ufacture may possibly fall into the hands of inexperienced 
persons, with consequent risk. 

In the annual report for 1933, the toxic effects of diethy- 
lene dioxide (dioxan) were described, reference being 
made to experiments which were then being undertaken to 
throw further light on the matter. These experiments have 
now been completed and the results have been published 
(“J. Hygiene,” January 5, 1935, p. 486). The use of this 
substance has been discontinued and no sequel in the 
workers concerned have been brought to light. Since, how- 
ever, close relationship exists between dioxan and ethylene 
glycol (dioxan keing formed from ethylene glycol when dis- 
tilled with certain acids), special attention was paid to 
workers employed in a process necessitating a glycol borate 
mixture Leing heated, but to a temperature below that of 
the boiling point of ethylene glycol. Laboratory tests 
pointed to a slight degree of liver damage to one man, aged 
38, after ten months’ exposure, while in another younger 
man, similarly employed for eight months, albuminuria, 
which may or may not have been of significance, was 
noted. These men are still under observation, though con- 
ditions have been so improved with a view to preventing 
inhalation of the vapor or its contact with the unprotected 
skin, as to render unlikely any injury to health apart from 
that referable to the initial exposure. 

Certain temporary gastric and other effects from exces- 
sive inhalation of carbon tetrachloride have been noted, 
but no untoward sequelze appear to have arisen. 

Absorption of nicotine by the skin was responsible for 
an attack of faintness and nausea in a laborer who was 


spraying nicotine into a mixer during the manufacture of 
(Continued on page 633) 
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Crease-Resisting— 


(Continued from page 624) 


FINISHING 

The finishing of crease-resisted fabrics (the final finish- 
ing room operations) is or should be quite simple. Usually 
they require only a calendering or perhaps a breaking, 
although certain types will require dressing. If the fabric 
has not been properly handled before it comes to the fin- 
ishing room, it is a large order to hand the finisher and 
expect him to do anything about it. If the fabric has 
been properly handled out in the plant, it is a simple 
matter to get the desired “hand.” 


If the fabric comes up too soft, that is, it does not con- 
tain enough resin, it cannot be taken back and re-impreg- 
nated with the liquor. Should one do that, the resulting 
product would be like a board. If the fabric comes up too 
soft, or uneven, it is necessary to strip out all the finish, 
and then start at the beginning again. There are few 
short cuts, and there are mighty few ways of guessing 
how it will feel when it is finished. If the fabric does 
not contain enough resin, its crease-resisting properties 
will be poor. If it contains too much, it will be full but 
not exactly displeasing. If it contains the wrong kind 
(improperly prepared) or if the set on the padder was 
uneven, then the finish will be completely off. It might 
seem at first thought that repeated calendering would be of 
help in situations of this kind. They are, but they also 
reduce the strength of the finished fabric which is unde- 
sirable. 


LABORATORY CONTROL 


Usually two control tests are all that is needed although 
sometimes it is beneficial for the finisher’s own protection 
to have three tests. They are: (1) A measurement of 
crease-resistance; (2) the resin content; and (3) the 
breaking strength of the fabric before the resin was ap- 
plied and in the finished state. 


Crease-resistance may be measured as follows: Cut a 
piece of stiff paper 4 centimeters long and 1 centimeter 
wide. Using this as a guide, cut four or five pieces from 
the fabric to be tested in the warp direction and cut the 
same number of pieces in the filling direction. These 
pieces should be carefully cut, so that one yarn forms a 
side rather than having the side of the piece cut across 
three or four yarns. These pieces should then be air- 
conditioned for at least 12 hours (over night), and sub- 
sequently be handled only with forceps so as to avoid con- 
tact with the hands which would convey moisture to the 
test-sample. 


Using a clean glass plate as a work-bench, carefully fold 
the pieces in half (one at a time) so that the folded piece 
will be 2x 1 cm. Place this piece on the glass plate and 
carefully place on it a 500 gram weight noting particularly 
that the weight rests entirely on the test-piece and not on 
the glass plate at any point. At the instant the weight 
is placed, note the time on a stop-watch and leave the 
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weight for two minutes. Then remove the weight, pick 
up the folded piece with the forceps and lay it on a taut 
wire, where it should remain for two minutes. During 
this time it will be seen that the folded edges are spreading 
farther and farther apart. Obviously, a perfectly elastic 
test piece will straighten or nearly so (the force of gray- 
ity is against it). At the end of two minutes, measure 
the distance between the ends of the test piece. 


this result is 3.2 cm. 


Suppose 
Naturally one might conclude that 
3.2 divided by 4 (the original length) would be 80 per 
cent, the elasticity of the specimen. 
not follow. 


However, this does 
Pieces which have good crease-resistance will 
return to 3 or better. Many will go to 3.6 or 3.8. For 
comparison, try a corresponding direction (warp or fill- 
ing) of an untreated piece of the same fabric. The differ- 
ence is considerable. 


It will prove quite helpful in making a test of this sort 
if the wire is mounted on the two ends of a small box 
fitted with a sliding glass cover so that the wire is inside 
the box. At right angles to and half an inch under the 
wire, mount a metal piece an inch wide on which a centi- 
meter scale has been etched. The scale should be num- 
bered from zero to two in tenths of a centimeter, and 
extending each way from the zero as a central point. 
Mount in the box with the zero under the wire. The 


metal scale should be grooved to guide a pair of traveling 
jaws each fastened to one end of a piece of stiff wire 


and the other end of the stiff wire protruding through the 
side of the box. By attaching a thumbscrew or some other 
“knob” to each wire, it will be possible to operate each 
jaw from the outside of the box and independently of the 
other. The side of each jaw next to the zero on the scale 
should be at right angles to the metal strip which carries 
the scale. With such an arrangement, after the folded 
test specimen is relieved of its weight, the glass cover of 
the box can be opened, the folded piece suspended on the 
wire, the cover returned and moisture from the breath, 
or wind currents in the room will not disturb the test 
specimen. When it is time to measure its elastic return, 
each jaw can be moved until it just touches the test-piece, 
and the amount of return measured will be indicated on 
the scale below. 


Resin content should be rather carefully determined 
if it is to mean anything. Two test pieces, each weighing 
15-20 grams and preferably consisting of a strip from 
selvage to selvage should be used. These should be placed 
in a weighing bottle or in a tin can (six ounces) which 
has a tight-fitting lid. Place them in a hot oven and con- 
dition for an hour at 220° F. Remove, place on the lids, 
cool and weigh. Then treat the two pieces in one-half 
per cent hydrochloric acid solution for 15 minutes at 160° 
F. Using a fresh acid bath, repeat the treatment for 15 
minutes more. Then rinse the pieces in boiling watet 
(cold water will precipitate any resin left in the cloth). To 
another boiling water, add a trace of soda ash, wash the 
test pieces thoroughly in this, and finally rinse in hot water 
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to remove any traces of soda-ash. Air-dry, condition and 
weigh. The resin content can then be computed. The 
resin content should be about 15 per cent for average 
weights of fabrics but 11-12 per cent is better for 70’s 
voiles, batistes, lawns and lightweight fabrics in general. 

The breaking strength is merely a matter for record 
and can be omitted. If the fabric is weak, there is noth- 
ing that can be done about it. If it is strong, it does not 
cause the customer any unusual joy. Generally speaking, 
if the crease-resisting process has been properly carried 
out, and the fabric does not contain oxycellulose from the 
original bleaching, the breaking strength will be satisfac- 
tory. 

Before leaving the discussion on testing, it should be 
pointed out that at the beginning of this article mention 
was made of a property known as elastic-after-effect. 
This is a real factor and can easily be demonstrated. If 
tests are made daily to determine the crease-resistance for 
a week or 10 days, it will be seen that there is a gradual 
increase in elasticity, and that the results at the end of the 
period will be appreciably better than at the beginning. 
The moral to this is that a sample should be given a 
chance to relax, or to age, or to reach equilibrium, or 
whatever you will before it is passed upon. Furthermore, 
a sample brought to the laboratory for testing should be 
permitted to relax, or age, or reach equilibrium before it 
is rejected. Frequently the job has looked terrible on 
Friday and excellent on Monday. This was probably not 
entirely due to its resting over the week-end, relative 
humidity surely played a part. It frequently is difficult to 
thoroughly dry fabrics especially on days of high humidity 
and residual moisture seriously affects the test for elastic- 
ity. Once the fabric has dried thoroughly, its water re- 
pellent properties work in its favor. 


(To be concluded) 






@ GENERAL RELEASES 


General Dyestuff Corp. announces release of bulletins 
on the following products. 
available upon request. 


Fastusol Blue LF3RL—a particularly bright shade of a 
reddish blue which is said to show very good fastness to 
light and to level well on rayon, leaving acetate white. 


Copies of these bulletins are 





Diamine Violet NRA—a very strong dyestuff said to 
produce on rayon and cotton bright shades of reddish 
violet and can also be used for half-silk, half-wool or pure 
silk. The shades are said to possess good fastness to iron- 
ing, fairly good fastness to light and to be dischargeable. 


Rapidogen Orange IRR—which is recommended by the 
manufacturers for the printing of very brilliant reddish 
orange shades on cotton said to possess very good fastness 
to light and good fastness to washing and chlorine. 





about 30 members who were present. 
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@ IMPREGNOLE 


The U. S. Patent Office recently issued new patents 


on waterproofing of textiles (Patent Nos. 2,015,864 and 
2,015,865). The patents were issued to Erba, A.G. Chem- 
ical Works of Zurich, Switzerland, whose affiliated house 
in this country is Warwick Chemical Co. of West War- 


wick, R. I. 


The patents cover a process of waterproofing textiles 


with emulsion which is discharged on the fibers by reason 
of their opposite electrical load. 


Warwick Chemical Company’s product, Impregnole, is 
ys ] Pp 


protected by these patents and purchasers of Impregnole 


from Warwick Chemical Company are automatically li- 


censees of the patents. 


@ NEW YORK ALUMNI, LOWELL TEXTILE 
INSTITUTE 


A meeting of the New York Chapter of the Lowell 


Textile Institute Alumni Association was held on Wednes- 


day evening, October 16th, at the Old Timers Grill in 
New York City. Dinner was served at 7:00 P. M. to 
Plans were made 
to attend the Lowell-City College football game which 
was held on the following Saturday. Louis S. Zisman, 
chief chemist and dyer at the Gotham Silk Hosiery Co., 
was re-elected president of the New York Chapter at a 
meeting held last spring. 


Health— 


(Continued from page 631) 


an insecticide powder for hop plants at a chemical works. 
Five men were concerned in this process, including the 
manager, who was also slightly affected. In future, pro- 


tective clothing, including rubber gauntlet gloves, will be 
used. 


The number of cases of dermatitis reported during this 
year has very greatly increased. Seeing that there is often 
so great a difficulty in correctly ascertaining the casual 
agent or agents, it is not to be wondered at that the ques- 
tion of appropriate preventive measures presents a prob- 
lem of great magnitude. The general principles for pro- 
tection may be summed up as follows: (a) Protection 
from the suspected agent by (1) lessening contact by 
mechanical methods of handling: (2) gloves, etc., wher- 
ever practicable; (3) suitable emollients. (b) Care of the 
skin by (1) careful attention to cleanliness; (2) repair 
of damage to the skin by making good those properties 
removed by the materials with which it has been in con- 
tact; (3) avoidance of any mechanical damage to the skin: 
(4) protection of any such damaged part of thé skin. 
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Technical Notes from Foreign Sources 


Contributions to the Study of Substantive Dyestuffs 
M. Lesbre—TIBA 11, 3 (1933) —Previous parts of this 
interesting paper have already been noted in these col- 
umns. The present installment deals with the irreversibil- 
ity of the fixation, in the cold, of substantive dyestuffs 
upon cotton, two dyestuffs in particular being examined. 

The author gives results (in one graph and two large 
tables), in numerical determinations, of the effect of wash- 
ing the dyed swatches, both in distilled water and river- 
water with its mineral content (Rhone water) ; observing 
colorimetrically the results as to the extracting-bath and 
as to the residually-colored fabric—an exact study, in other 
words of the fastness to washing of cotton dyed specifically 
with Diamine Blue and Congo Red, as types of direct cot- 
ton dyestuffs. 

It appears that, probably to conform to practical condi- 
tions in washing of dyed fabrics, the author has not (at 
least in this installment) dealt with the effect of water 
alone, but water of the two types mentioned, which also 
contained various amounts of common electrolytes—so- 
dium chloride, sulfate, acetate, and carbonate. 

The character of the rinse-water has a fundamental 
effect upon the removal of dyestuff which the fiber has 
taken up in the dyeing; as far as the presence of elec- 
trolytes is concerned, whatever the quantity may be, dis- 
tilled water removes notably more of the dyestuffs from 
the fiber than does industrial water. In the case of Congo 
Red, the difference in the amount thus removed is very 
striking ; this dyestuff possessing a very low coefficient of 
diffusion, a very small amount of electrolyte in the rinse- 
water is enough to hinder the dispersion of the particles 
of dyestuff fixed upon the fiber. The figures are given in 
the first of the tables (XXXV, p. 5). 

As to Diamine Blue, the figures show that dyeings with 
it give off much dyestuff upon rinsing; the amount given 
up by the fiber to the rinse-water is proportional to the 
diffusion-coefficient of the dyestuff. The river-water used 
in some of the tests exerts an actual “levigation,” for the 
rinse-waters are more blue than the dyebath itself; the 
color of the goods is distinctly modified as the rinsing 
goes on; the higher the concentration of the electrolyte 
present in solution, the more the tone of the dyeing tends 
to assume a red tone; the effect is plainest with sodium 
chloride and carbonate. The author admits that only the 
superficial layer of dyestuff particles upon the fiber, and 
not strongly adherent, and polymerized at that, were re- 
moved by the river-water rinse. 

This reversibility of affinity is a function of the particu- 
lar electrolyte employed ; at like concentrations, sodium ace- 
tate gives dyeings much more fugitive to washing than do 
the carbonate or sulfate of sodium. The author’s conclu- 
sions from other work, in a preceding section. have been 
verified ; the solidity of the dyeings is in inverse ratio to 
the precipitative power of the electrolyte present in the 


bath. In parallel with the quantity of fixed dyestuff, the 
loss on rinsing increases with the saline content of the 
dyebath ; the best effect seems to correspond to a concen- 
tration of 0.2 N. There are some dyestuffs whose dyeings 
are irreversible toward water, but reversible toward al- 
cohol ; the reversibility of the fixed dyestuff is more accen- 
tuated, the lower the surface tension of the rinse-bath. 

The author has studied the variation in quantity of dye- 
stuff fixed upon the fiber, the duration of dyeing and con- 
centration of electrolyte being constant, as a function of 
the temperature of the dyebath. The rapidity of fixation 
of the substantive dyestuffs upon cotton being greater in 
the heat than in the cold, the author has sought to deter- 
mine the “law” which expresses the increase according to 
temperature. The two dyestuffs, Congo Red and Diamine 
Blue 2B, were chosen because they were available in the 
laboratory in a chemically pure state. The cotton used was 
unbleached but boiled off, the same material as was used 
in previous work. The temperatures chosen were 40°, 
60°, and 80° C.; and precautions were taken to keep with- 
in one degree of these temperatures. In order to avoid 
alteration of concentration of the dyebath by evapora- 
tion, the work was carried out in Pyrex flasks under re- 
flux ; a long, graduated pipette, long enough to pass down 
through the condenser and reach to the bottom of the 
flask, served both to withdraw samples of the liquor from 
time to time, and to be useful to stir the contents of the 
flask from time to time. 

Some irregularities in the colorimetric measurements 
were occasioned by the “ripening” of the bath under the 
influence of heat; but, as the duration of heating was com- 
paratively low in value, the author has for the time being 
felt justified in ignoring this secondary effect. It is not 
serious, with the conditions chosen in the present study. 

( Note :—we find that the tables do involve figures for 
the two types of water alone, without addition of electro- 
lytes, as well as values for baths containing the electrolytes 
mentioned ). 


Sulfur Dyestuffs 

German Patent No. 475,575 (April 27, 1929)—I. G. 
Farben-Ind. A.-G.—The fundamental intermediates of 
this procedure are indophenols or leuco-indophenols de- 
rived from ethers of p-hydroxy-aryl-l-naphthylamine- 
mono-sulfonic acids, oxidized together as usual with p- 
aminophenols, the products in some cases being then re- 
duced to the leuco form. Either the indophenols themselves 
or their leuco-compounds are fused with polysulfides, im 
the presence of copper salts, preferably in the presence of 
small amounts of alcohol, or else merely refluxed in al 
coholic solution. The products are yellowish greens, of 
great strength, of excelent fastness to light, and of ex 
cellent clearness of tone. 

Three examples are given. 
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Blue Vat Dyestuffs (Anthraquinone Series) 

German Patent No. 476,811 (May 25, 1929) (addition 
to G. P. No. 470,809 of June 16, 1926)—I. G. Farben- 
Ind. A.-G.—The original patent describes the preparation 
of certain 9-10-disulfuric esters (and salts) of those leuco- 
anthraquinone derivatives which possess one or more beta 
amino-groups, or N-mono substituted amino-groups. 

No new products are cited in this additional patent, the 
formerly described ones being again produced. The new 
method here covered consists in subjecting the esters to 
the action of oxidizing agents in acid solution, without 
previous oxidation in alkaline solution. The former method 
consisted in this oxidation in presence of alkalies. 

Nine examples are given, all of them blue vat dyestuffs. 


Dyestuffs for Leather 

German Patent No. 476,457 (17/V /’29)—1. G. Farben- 
Ind.-A.-G.—The products protected by this patent are 
such condensation-products of aromatic aldehydes and 
pyrazolones as contain, in one or the other components, 
sulfonic or carboxylic acid groups (one example de- 
scribes the condensation-product of p-diethylaminobenzal- 
dehyde and 1-(3'-methyl-4’-hydroxy-5’-carboxyl-pheny] ) - 
methyl-5-pyrazolone, which, when dyed upon leather in a 
1.5% bath (on the weight of the leather) for 20 minutes 
at 55° C., gives a full, rich orange dyeing of good fastness- 
properties). (Tannined leather would be dyed at 40° C., 
in a neutral bath—the chromed leather in a neutral or 
weakly acid bath). 


Acid Dyestuffs (Anthraquinone Series) 

German Patent No. 472,135 (28/II/’29)—I. G. Farben- 
Ind. A-G—When o-amino-anthraquinone-thiohydrines 
are heated in the ordinary way with dehydrating-agents, 
condensation takes place between the amino-group and the 
“hydroxyl” of the hydrine group, resulting in the forma- 
tion of a thio-morpholine. The present patent covers the 
treatment of such thio-hydrines with concentrated sulfuric 
acid or oleum, under such conditions that the elimination 
of water does not take place, but the thio-hydrine is merely 
sulfonated. The products are valuable acid dyestuffs ; ex- 
ample 1 describes a red, very clear and level upon wool, 
and example 2 a clear blue upon wool. 


Wool Dyestuffs (Anthraquinone Series) 

German Patent No. 472,356 (4/III/’29)—I. G. Far- 
ben-Ind. A.-G.—In the procedure of German Patent No. 
174,699, dianthraquinonylamines are subjected to the ac- 
tion of oleum, resulting in the formation of mixtures of 
dianthraquinonylamine-sulfonic acids and their oxidation 
products. The present process employs the same initial 
intermediates, but prescribes a weaker oleum, of 20-30%, 
and a lower temperature, of 110°-130° C., as well as the 
addition or omission of boric acid in particular cases; by 
which simple oxidation-products of the sulfonated dian- 
thraquinonylamines are produced in a comparatively pure 
form. Their tones, in dyeing, are pure, and quite differ- 
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ent from the tones produced by the merely sulfonated 
amines. 

Three examples are given, all for wool. They dye wool 
in very fast, strong brownish-violet, dark violet (a very 
fast blue-black when afterchromed), and dark-blue (dark 
bluish-green when afterchromed). 


Reserves on Vat Dyestuffs 
German Patent No. 478,032 (18/V1I/’29)—I. G. Far- 
ben-Ind. A.-G.—The substances generally employed to 


-produce reserves upon vat dyestuffs in printing are salts 


of the heavy metals, of manganese or zinc, for example, 
which produce certain difficulties in roll-printing. The 
present procedure avoids such substances, using one of 
the water-soluble ethers of cellulose as a thickener, and con- 
taining also a mild oxidizing agent such as sodium nitro- 
benzene-m-sulfonate, which is printed upon the fabric, 
dried, and the fabric then dyed as usual in a bath of the 
reduced vat dyestuff. Five examples are given. 


Dyestuffs for Viscose 

German Patent No. 474,430 (9/IV /’29)—British Dye- 
stuffs, Ltd—In this patent, dyestuffs are cited, which are 
formed by the general method of diazotizing p-amino- 
salicylic acid or its derivatives or homologues, coupling 
the diazo-compound to a customary second component con- 
taining a diazotizable amino-group, diazotizing this mono- 
azo dyestuff, and coupling it to 1-8-dihydroxynaphthalene- 
sulfonic acids, or N-substituted derivatives of the latter. 
Such dyestuffs have long been known, and used for dye- 
ing of chromed wool or chrome-mordant printing (as in- 
volving the salicylic acid complex). The present’ patent 
claims that such dyestuffs possess also a good affinity for 
regenerated cellulose, and that they possess the valuable 
property of dyeing level upon the fiber, which is the chief 
advantage claimed, and the principal point of the patent. 

It seems strange indeed, however, that anyone should 
take the trouble to patent the use of well-known dyestuffs, 
sold commercially, upon a particular material now worked 
in almost any dyehouse. How can the infringement or the 
ignoring of the patent be detected? 


Dry Preparations of Leuco-Vat Dyestuffs 

German Patent No. 472,341 (26/II/’29)—I. G. Far- 
ben-Ind. A.-G.—The example given in this procedure de- 
scribes the pasting up of Ciba Scarlet G (2-thionaphthene- 
acenaphthene-indigo) with ethylene glycol, strong caustic 
soda liquor being added, and a very strong solution of hy- 
drosulfite being then gradually added, with stirring, the 
paste being kept at about 60° C. during the reduction. 
When the dyestuff is completely reduced, Glauber salt is 
added, and the whole dried down at 70° C. 

The ethylene glycol may be replaced by propylene glycol, 
ethylene-thio-diglyco, or formaldehyde solution. Any other 
vat dyestuff may be so treated. If the material is to be 


used for printing, it is better to replace the Glauber salt 
by a sulfo-ricinoleate. 


636 


Vat Dyestuffs (Anthraquinone Series) 

German Patent No. 472,772 (March 5, 1929) (addition 
to German Patent No. 470,809 of July 16, 1926)—I. G. 
Farben-Ind. A.-G.—In the original patent, the disulfonic 
acid esters (9-10) of anthraquinone derivatives (reduced 
and esterified) are employed. In this present extension, 
the 9-10 di-ethers are formed, and are then, as in the 
original patent, treated with oxidizing agents, the products 
being then, in some cases, hydrolyzed as to the ether 
groups. 

The products are similar to those of the original patent, 
and are apparently dehydro-azines. They dye cotton blue 
from the vat, and the dyeings are fast. 


Vat Dyestuffs (Anthraquinone Series) 

German Patent No. 475,687 (May 3, 1929) —I. G. 
Farben-Ind. A.-G.—More than one method is involved in 
the procedure of this patent, though all lead to the same 
type of product. 

(a)—Ortho-amino-hydroxyanthraquinones are con- 
densed with anthraquinone aldehydes, or with substances 
which yield these during the reaction, or substances of 
actual or potential aldehydic nature, by heating with or 
without solvents or media. 

(b)—Anthraquinone-carboxylamino-anthraquinones, or 
substances which will react to form these during the re- 
action, are heated with or without solvents or media, with 
or without condensing agents. 

(c)—Anthraquinone derivatives containing one or more 
oxazole groups, and substituted by an anthraquinone resi- 
due on the mu-carbon atom, are synthesized in any possible 
way. 

In all cases, the anthraquinone residue may be sub- 
stituted to any desired degree, in any way. The products, 
which all contain an anthraquinone radical substituted into 
the oxazole ring, show when vatted a strong affinity for 
vegetable fibers. The color tone varies greatly, according 
to substituents in the anthraquinone residues. 


Chrome Dyestuffs (Pyrazolone Series) 

German Patent No. 491,513 (February 13, 1930)— 
I. G. Farben-Ind. A.-G.—German Patent No. 405,722 cov- 
ers the treatment, with such chromium compounds as 
chromium formate, of azo dyestuffs produced by diazotiz- 
ing a 1-2-amino-naphthol or derivative, and coupling to a 
pyrazolone, which contains a sulfamido group in the aryl 
radical of the pyrazolone. 

The present patent modifies, or extends, this idea to 
cover the case of similar o-hydroxynaphthalene-azo- 
pyrazolones, which contain in the pyrazolone member a 
sulfo-aryl radical (the methyl radical seems to be expected 
tobe present also in the pyrazolone, but is merely an 
appendage to the general grouping). The present prod- 
ucts are claimed to possess a clearer tone and better 
levelling properties than the products of the former patent. 

In an example, the azo dyestuff from 1-amino-2- 
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naphthol-4-sulfonic acid and m-sulfophenyl-methyl-pyrazo- 
lone is treated with a mixture of chromium hydroxide 
and formic acid, and considerable water, for three hours at 
120° C. (in an autoclave), the solution obtained being 
then evaporated to dryness. The product dyes wool pink, 
very fast to washing and fulling. 


Chrome Dyestuffs (Azo) 

German Patent No. 493,895 (March 13, 1930)—J. G. 
Farben-Ind. A.-G.—The general method of prechroming 
certain dyestuffs by heating under various conditions with 
such substances as chromium formate solution is well 
known. The method employed in the present patent car- 
ries out such chromium treatment in the presence of salts 
(in solution) of mineral acids, in quantity at least equal 
to the amount of dyestuff to be chromed. 

For example, 40 parts of the azo dyestuff produced by 
coupling diazotized 4-nitro-2-amino-phenol-6-sulfonic acid 
to beta-naphthol, 500 parts of chromium formate solution 
(= 84 parts of chromium oxide), and 60 parts of sodium 
chloride are autoclaved for three hours at 120° C. When 
cold, the dyestuff which will have separated is filtered off 
and dried. It dyes wool black, the dyeings being very fast. 
If no sodium chloride is employed, in the reaction, the 
product is a violet-brown dyestuff. 

Such salts as potassium chloride or sulfate may also 
be used. The heating may be carried out either in an 
autoclave or by refluxing. 


Chrome Dyestuffs (Azo) 

Germant Patent No. 501,231 (June 30, 1930)—Gesells. 
f. Chem. Ind. in Basel—A new method is described in the 
present patent, though it has long been employed in the 
sulfurization of intermediates for sulfur dyestuffs. Briefly, 
in the present case, the dyestuff to be chromed and the 
chromium salt employed are either dissolved in water or 
stirred up to a paste, the water evaporated by heat, and 
the mixture baked. During the evaporation of the water, 
some chroming of the dyestuff may take place, but is com- 
pleted by the baking of the dry mixture. The method is 
capable of wide variation in its details; amount of water, 
rate of evaporation, relative amounts of dyestuff and 
chromium salt, baking temperature, and duration of baking. 
Various substances to act as assistants may also be added 
at any desired stage of the process; sodium, potassium, 
or ammonium chlorides or sulfates, glycerol, etc. If the 
chromium salt is one of a mineral acid, such assistants 
as sodium acetate or formate may be used to avoid trou- 
ble with the mineral acid set free during the reaction. 

The advantages claimed for the method are—shorten- 
ing of the time reaction, intensifying the vigor of reac 
tion in the case of dyestuffs not easily chromable, economy 
in consumption of chromium salts, and lastly, the obtain- 
ing of the product in a solid, dry form, ready to powder 
and pack at once. 
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Diazo Wool Dyestuffs (for Afterchroming) 
German Patent No. 490,598 (Jan. 30, 1930)—I. G. Far- 
ben-Ind. A.-G.—The first step of the present process con- 
sists in diazotizing p- or o-amino-salicylic acid or its homo- 
logues, and coupling to 1-6- or 1-7-naphthylamine-sulfonic 
acids, or to the mixture of these as technically obtained ; 
such mono-azo dyestuffs being then diazotized and coupled 
to the various anilides of 2-hydroxy-3-naphthoic acid. 
The products dye wool, as acid dyestuffs, in tones of 
blue, which on after-chroming pass over to dark-blue or 
bluish-black dyeings, very fast, as would be expected, to 
washing and to light——-One example is given. 
Mono-Azo Wool Dyestuffs (for Afterchroming) 
German Patent No. 494,445 (March 24, 1930)—I. G. 
Farben-Ind. A.-G.—The products here protected are in gen- 
eral simple azo couplings of o-amino-hydroxy components 
of the benzene series, 2-6-dihydroxy-naphthalene-3-car- 
bonic acid. The products (the example describes the dia- 
zotization and coupling of 4-nitro-2-amino-phenol as first 
component) might be expected to act decidedly as mor- 
dant dyestuffs, in view of neighboring hydroxyl and car- 
boxyl groups of the second component, not to mention 
the influence of the hydroxyl ortho to the azo linkage, in 
the first component. They are claimed to surpass all other 
such dyestuffs already known in their fastness toward 
washing and potting, a claim which seems evidently reas- 
onable. The dyeings may be afterchromed as usual for 
obtaining this permanence, but the dyestuffs are also suit- 
able for dyeing by the one-bath chrome procedure. Dye- 
ings are olive-green (by either method of chroming). 


Metallized (Cu, Cr) Dyestuffs 

German Patent No. 492,273 (Feb. 28, 1930)—Gesells. f. 
Chem. Ind. in Basel—The products protected by this pat- 
ent are primarily o-hydroxy-azo dyestuffs, obtained by 
diazotizing 2-amino-l-naphthol-3-8- or 4-8-disulfonic 
acids, and coupling to desired second components, the lat- 
ter components especially mentioned being pyrazolones (in 
the example given, 1-phenyl-3-methyl-5-pyrazolone), or 
other compounds with a reactive methylene hydrogen, as 
barbituric acid, etc. 

The products are treated with compounds of chromium 
or copper, such that the metal is given off and enters the 
dyestuff molecule as usual; for example, the dyestuff is 
dissolved in boiling water, and a solution of copper sul- 
fate added, the mixture being then boiled for some time, 
the mineral acid set free being neutralized by addition of 
sodium acetate. The product is finally salted out. 

If the components contain one or more carboxyl groups, 
the dyestuffs are adaptable for chrome-printing. The 
chromium products, obtained in a similar way, are claimed 
to be especially valuable for wool. 


Azo Dyestuffs (Naphthol AS Series) 
German Patent No. 496,745 (April 23, 1930)—I. G. Far- 
ben-Ind. A.-G—German Patent No. 480,826 protects the 
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diazotization of 


1-3-dimethyl-4-amino-2-6-dihalogenated 
benzenes, and the coupling of the diazo compounds to the 
arylamides of 2-hydroxy-3-naphthoic acid. The present 
patent extends the above first components to include the 
use of 1-3-dimethyl-4-amino-2-halogenated benzenes, or 
1-3-dimethy]-6-alkyl-4-amino-2-halogenated benzenes, as 
first components for the same purposes. 

Examples describe in detail the padding of cotton cloth 
with, the 2-methyl-4-chlor-anilide of 2-hydroxy-3-naph- 
thoic acid, and the development of the color with diazo- 
tized 1-3-dimethyl-4-amino-2-chlorbenzene. The finished 
goods are of a bluish red, very satisfactorily fast to kier- 
ing and chlorine. 


Azo Dyestuffs (Naphthol AS Series) 

German Patent No. 500,931 (June 26, 1930) (addition 
to G. P. No. 407,563 of January 19, 1923)—I. G. Farben- 
Ind. A-G.—The second components involved in this pro- 
cedure here protected are of course the arylamides of 2- 
hydroxy-3-naphthoic acid. In the original patent, the first 
components are alykl, aryl, or aralkyl amides of the al- 
koxy, aryloxy, or aralkoxy m-aminobenzoic acids, in 
which, in addition to the groups above named, the 4-posi- 
tion to the carboxyl group is occupied by an alkoxy, ary- 
loxy, or an aralkyloxy group, and also in the 6-position 
by similar groups or by halogen. If halogen is one of the 
substituents, the tone of the resulting coupling is not dis- 
placed toward the blue, but the fastness to light is con- 
siderably improved. The fastness to chlorine is pro- 
nounced. The general range of tone of the products is in 
the red series. 

An example describes the padding of the cloth with the 
5-chlor-2-toluide of 2-hydroxy-3-naphthoic acid, and de- 
velopment with a bath of diazotized 3-amino-4-6-diethoxy- 
1-benzoic anilide. The red produced by this coupling is a 
very bluish red, very fast indeed to chlorine, and of good 
fastness toward other agencies. 


Azo Dyestuffs (Naphthol AS Series) 

German Patent No. 501,106 (June 27, 1930) (addition 
to G. P. No. 499,535 of July 22, 1926)—I. G. Farben-Ind. 
A.-G.—The second components are the arylamides of 2- 
hydroxy-3-naphthoic acid, or of beta-keto-carbonic acids 
capable of acting as second components. The principal 
patent cites the use of 2-5-dimethyl-4-6-dihalogeno-1l-ami- 
nobenzenes. The present process covers the use of 2-5- 
dimethyl-3-4-dihalogeno-l-aminobenzenes, diazotized and 
coupled as usual to the second component in any desiied 
manner. 

The example describes the padding of cotton cloth with 
the beta-naphthylamide of 2-hydroxy-3-naphthoic acid as 
usual, and the development of the color by a diazo-bath 
of 2-5-dimethyl-3-4-dichlor-aniline. As so often, the dye- 
ings are a bluish-red, of good fastness to chlorine, and of 
excellent fastness to kiering. 
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Acetate Silk, Dyeing and Printing of 

German Patent No. 470,849 (31/1/’29)—I. G. Farben- 
Ind. A.-G.—The process here protected centers about the 
arylamines, e.g., of the diphenylamine type. Suitable ary- 
lamines, such as will produce colored compounds under the 
conditions prescribed, are applied to acetate silk, by dyeing 
or printing, in the presence of ammonia, or, in given cases, 
of oxidizing agents also. Another claim covers the use 
of arylamines in mixture with amino- or hydroxy-ary] 
amino-compounds, under the same conditions. Among the 
nine examples given, dihydroxy-diphenylamine, 3’-5’-dich- 
lor-4’-amino-4-hydroxy-diphenylamine, and 4’-amino-4-hy- 
droxy-diphenylamine are cited, giving brownish-red, blu- 
ish-red, and clear violet dyeings respectively. 

The claim is made that the process is a decided improve- 
ment over the one of German Patent No. 198,008, in that 
its working-out is simpler, the tones produced are fuller 
and richer, and the dyeings are fast to rubbing. The fiber 
retains its luster, and its solubility in acetone. 


Dyestuffs for Viscose 
German Patent No. 475,125 (22/IV/’29) (addition to 
G. P. No. 474,430 of 9/IV/’29) British Dyestuffs Corp. 
Ltd—The present addition to the principal patent (al- 
ready cited) consists in the extension of concept of the 
final coupling component, to naphthol- and naphthylamine- 
sulfonic acids. The same claim as before is made. 


Discharges, White or Colored, Upon Acetate Silk 

German Patent No. 471,666 (16/II/’29)—British Dye- 
stuffs Corp. Ltd—The process consists in the addition of a 
sulfocyanide to the discharge paste customarily containing 
a hydrosulfite-sulfoxylate. The sulfocyanide (those of cal- 
cium, barium, or ammonium are particularly mentioned, 
though the claim covers all others) brings about the com- 
plete reduction of all dyestuffs in the weave, whether it 
consists of acetate silk alone, or in mixture with other 
fibers. 

After printing, the goods are dried, and steamed at 100° 
for 3-5 minutes in the Mather-Platt, then washed for a 
few minutes in warm water, and dried. 


Triphenyl-methane Dyestuffs (for Afterchroming) 

German Patent No. 477,634 (June 11, 1929)—I. G. 
Farben-Ind. A.-G.—The general method of synthesis here 
protected consists in the oxidizing together of two mole- 
cules of an o-hydroxy-carbonic acid (salicylic acid type) 
with one molecule of 4-benzylamino-3-sulfo-benzaldehyde. 
The compounds so produced behave quite differently from 
the already-known products from o-hydroxy-carbonic acids 
and aldehydes; they are very fast to light and very clear 
in tone, and, though blue or violet in tone, possess a very 
strong suggestion of red. The special advance in fastness 
to light, of the afterchromed dyeings, lies in the existence, 
in adjacent relation, of the benzylamino and of the sulfonic 
acid groups. 

In the example given, the dyeings upon wool, when 
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afterchromed, are clear violet, very fast to light, and of a 
clear reddish shade. 

(Note—we should be rather inclined to consider that 
the presence of the salicylic acid residues would be enough 
to account for the fastness of the dyeings to light when 
afterchromed, and to ascribe to the benzylamino-o-sulfonic 
groups the influence upon the shade of the color tone.) 


Intermediates (Anthraquinone Series) 

German Patent No. 481,704 (September 5, 1929)— 
British Dyestuffs Corp., Ltd—The products protected by 
this patent are N-dihydro-1-2-2’-1’-anthraquinone-azine- 
disulfonic acid and N-dihydro-1-2-2’-1’-anthraquinone- 
azine, formed by reduction of 1-nitro-anthraquinone-8- 
sulfonic acid; in one case with less reducing agent than 
necessary for reduction to the full amino-condition, in 
another case by electrolytic reduction, this also splitting 
off the sulfonic acid groups; in the first case the reduction- 
product being heated with an alkali, and the sulfonic acid 
groups being also hydrolyzed off if desired. A third method 
follows the first in partial reduction of the nitro-group, 
the hydroxylamino-anthraquinone-sulfonic acid aimed at 
and produced being separated from the filtered reaction- 
liquid by addition of weak acids, and then separately 
heated with alkali. 

The products, when vatted, display a certain affinity for 
cotton, but the oxidized dyeings are not fast to soaping. 
The sulfonated products dye wool a greenish-blue, as nor- 
mal acid dyestuffs for wool. 


Vat Dyestuffs (and Intermediates for) (Anthraquinone 
Series) 

German Patent No. 478,046 (June 19, 1929)—I. G. 
Farben-Ind. A.-G.—Benzoylated amino-anthraquinones are 
already known as vat dyestuffs, though perhaps not as very 
valuable ones, compared to others of the same class. If 
such substances, also containing halogen in the aroyl ring, 
are heated with amino-anthraquinones, their substitution 
products, or homologues, reaction takes place with the 
elimination of halogen acid, and more complex compounds 
are formed. Some of these are already valuable as vat 
dyestuffs (bluish-green, blue-green, blue, yellow, gray, 
etc.) ; others (or all) are valuable as material for further 
synthetic complication. 


Vat Dyestuffs (Anthraquinone Series) 
German Patent No. 471,377 (February 13, 1929)—1. 
G. Farben-Ind. A.-G.—This procedure covers the reaction 
of hydrazine upon diphthaloyl-anthraquinones ; apparently 
the carbonyl groups of the latter, in the gamma position, 
forming azine rings with the hydrazine base. The products 
dye cotton reddish-brown or brownish-red. 


Vat Dyestuffs (Anthraquinone Series) 
German Patent No. 451,495 (April 16, 1929)—I. G. 
Farben-Ind. A.-G.—A not infrequent method of bringing 


about condensations of various types with derivatives of 
(Continued on page 640) 
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al HEN padding direct dyestuffs on the Pad- 
a der, it is well known that shades are liable to 
g change considerably during subsequent finish- 
ait ing operations. This defect, particularly noticeable on 

‘- Rayon, is often the source of a great deal of trouble in 
ing many dyehouses, where it is commonly known as “shade- 
a jumping”. It has been countered by some practical dyers 
cid with an “uncanny experience’, in judging the degree of 
10d “jump” which would take place and making the necessary 
up, variations in the dye formulae. These dyers have thus 

at been able to regulate the shade changes of the various 
oat colors they use and to turn out finished goods, well match- 
tely ed to standard, with apparently little difficulty. 

As different colors vary greatly in their degree and 

for intensity of jump, it naturally follows that should a change 

ing. be made in one or two of the colors used, the dyer could 

nore no longer make his usual allowances and, much to his 

surprise, he would no longer be able to furnish exact 

matches. This inconvenience is greatly accentuated in the 

one case of a foreman dyer who accepts a similar position in 

another dyehouse where probably none of the dyestuffs 

_ used are the same as those to which he is accustomed and, 

5 are furthermore, where routine of the finishing operations is 
very different. 

If This article is an attempt to interpret the cause of the 
ring, above mentioned behavior and at the same time to offer 
ution a method whereby it can be predicted and avoided as far 
| the as pussible. No claim is made, however, that the method 
yunds outlined is the panacea for padding difficulties. The 
s vat writers feel that their efforts will be more than amply 
gray, rewarded if the problem, as presented here, be recognized 
ther as one of importance to the textile finishing industry and 

if enough interest is aroused by it to bring the matter to 

a successful solution. 

Important data, concerning the solubility and rate of 

))—I. exhaust of dyestuffs is already furnished by the various 
action dye-manufacturers, through the courtesy of their tech- 
rently nical services. Further information, however, is neces- 
sition, sary in order to determine whether a color is liable to 
oducts change shade after it has been padded on the cloth and 

then submitted to finishing operations. The following 

three points should be investigated : 

A. Actual affinity of the dyestuff at the optimum dyeing 
“I. G temperature of the fiber. 
7 This is determined without salt or similar electrolytes. 
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(It is generally known that the majority of dyestuffs 
contain varying proportions of salt, which though large 
in comparison to the color, is negligible when referred to 
the volume of dye liquor. In our case this quantity is not 
taken into consideration as we must deal with a commer- 
cial product.) 

B. Affinities without salt at various temperatures. 

These affinities are determined between 100-180° F. be- 
cause this range of temperatures represents the variation 
to which a padded roll of cloth is liable to be subjected 
Ly delays before finishing. Such delays are avoided as 
much as possible in dyehouses but, very often, a roll may 
remain several hours before being processed. 

C. The affinity of the dyestuff for the fiber at its optimum 
dyeing temperature and in the presence of electrolytes. 

A very valuable compilation to assist in obtaining this 
data is the table by C. A. Seibert on “The Rate of Absorp- 
tion and Affinity of Dyestuffs” which appeared in the 
AMERICAN DyesTUFF REPORTER (January 1, 1934, issue). 

On investigating A, it will be noticed that while some 
dyes have good affinity for the fiber, the majority have 
not. If, however, an electrolyte is added, thus obtaining 
the condition under C, the affinity of the dyestuff is con- 
siderably increased depending on the rate and degree of 
agglomeration of the dye-molecules. This can be deter- 
mined for each particular dyestuff by making dyeings 
under standard conditions of temperature, volume of dye 
liquor and duration of dyeing. This fact of the increase 
in affinity of the dyestuff in the presence of electrolytes 
offers part of the explanation why a shade changes con- 
siderably when the padded roll comes into contact with 
finishing solutions containing electrolytes, as is generally 
the case. The dull shade of the padded roll becomes 
fuller and brighter. Dyestuffs having little affinity for 
the fiber without the assistance of an electrolyte appear 
to have simply adhered without any dyeing action having 
taken place. 

As soon as the cloth is impregnated with the finishing 
solution, agglomeration of the dye molecules can take 
place and actual dyeing results. 

Investigating B, which considers the affinity of the dye- 
stuff at various temperatures, it will be noticed that the 
optimum dyeing temperature of each individual dyestuff 
does not always coincide with the optimum dyeing’ tem- 
perature of the fiber, which in the case of rayon, is around 
180° F. In fact, some dyes have their maximum dyeing 


temperature near the boil while others dye better at 120- 


640 


140° F. Practical information to determine this is ob- 
tained by dyeing, under standard conditions of time and 
volume of dyebath, at temperatures, e.g., of 120° F., 140° 
F., 160° F., 180° F. and at the boil. The variation in 
affinity at different temperatures is due to the particle 
size of the dyestuff and its ability to dye differently at 
various temperatures. From this is derived the remaining 
part of the explanation for our shade jumping. When a 
roll of cloth is padded, for example, at 180° F. and then 
allowed to cool to say 120° F. an appreciable change in 
shade will occur if there is present a dyestuff having 
maximum affinity around 120° F. A change of shade also 
must be expected when a dyestuff, possessing maximum 
affinity at the boil, is padded at 160° F. and then dried 
slowly at a temperature close to 212° F. During drying 
the dye-particles which were merely adhered to the fiber 
will actually dye. 


The conditions which cause shade jumping, are there- 
fore, first, the increase in dyeing affinity given by the 
presence of electrolytes and second, the variation of af- 
finity at different temperatures. These conditions are fur- 
ther influenced by the assistants used in dyeing and the 


manner and temperature of drying. 


A practical hint whereby the jump in shade can be 
predicted consists in dipping a piece of padded cloth in 
a warm solution of salt and sulfonated oil, then drying 
on the bare surface of a dry-can. A change in shade 
occurs by this means, which corresponds to the change 
that will occur to the bulk of the cloth during subsequent 


finishing operations. 

Summarizing we may say that: 

The change in shade that a dyestuff can make depends 
on its increase in affinity with the addition of electrolytes 
and on the variation of its dyeing affinities at different 
temperatures. 


When selecting dyestuffs for padding we should not, 
therefore, limit ourselves to observing their solubility, level 
dyeing properties and rate of exhaust, but we should select 
those dyestuffs that possess good affinity without additions 
of salt and that vary little in dyeing affinity over a large 
range of temperature. 


Technical Notes— 


(Continued from page 638) 


the anthraquinone and related series consists in heating 
the intermediates with anhydrous aluminium chloride, 
usually in excess (4-5 parts by weight to one of the prin- 
cipal intermediate), and at temperatures perhaps about 
220° to 270° C. The high temperature often produces 
complications, if not partial decomposition of intermediate 
or product, either through too vigorous action of the 
chloride, or of the HCl in the nascent condition; and the 
HCl causes serious physical difficulties because of the 
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strong frothing of the mixture, caused by its liberation jp 
the generally viscous mixture. 

The present procedure proposes the use of less alumi- 
nium chloride, e,g., about one part by weight to one of 
intermediate or mixture, and in the presence of aromatic 
tertiary bases, such as pyridine, quinoline, dimethylaniline, 
etc. The temperatures with such a mixture may usually 
be decidedly lower, and a cleaner reaction be expected. 


Chrome Dyestuffs (Azo) 

German Patent No. 489,301 (January 16, 1930) (addi- 
tion to G. P. No. 455,277)—I. G. Farben-Ind. A.-G— 
In the original patent, the treatment of certain dyestuffs 
is described, in which the chromium compounds used are 
employed in such quantities as not to saturate the “chrom- 
able” groups present, with chromium—ie., less than one 
atom of chromium enters each such group. 

The present process attains the same result in a slightly 
different way. More of the chromium compound is used, 
but under milder conditions of reaction. The azo dyestuff, 
for example, prepared by diazotizing 1-amino-2-naphthol- 
4-sulfonic acid and coupling to beta-naphthol, is refluxed 
with a paste of chromium hydroxide and dilute formic acid. 
Such conditions are milder—dilute solutions, and reflux- 
ing, instead of autoclaving; the duration of the reaction is 
also less. The products dye wool level in very fast tones 
(in the case given, a deep black); they contain on the 
average two atoms of chromium to three molecules of 
dyestuff. If the length of treatment is much increased 
(two hours is the time given in the above case), or if the 
heating is carried out at 120° C. in an autoclave, the dye- 
stuff is fully chromed, and is less valuable as a dyestuff, 
the tone being redder, and becoming more so on washing 
and fulling; the baths do not exhaust so well, and the 
dyeings show a tendency to crock. 


Vat Dyestuffs (Anthraquinone Series) 

German Patent No. 473,664 (March 20, 1929)—I. G. 
Farben-Ind. A.-G—The process here protected consists 
essentially in causing negatively substituted allo-meso- 
naphthodianthrones to react with phenols, alcohols, of 
mercaptans, the ethers or thio-ethers being then in some 
cases halogenated. The condensation may take place it 
presence or absence of solvents or suspension-media, of 
in presence or absence of alkaline condensing agents. A 
suitable solvent is quinoline, and for condensing agents 
caustic alkali or carbonates. The condensation takes place 
quickly on heating and stirring, and the yields are very 
high. 

The products give red-violet vats, and dye cotton red- 
violet, bluish-red, or red. The halogenated products are 
slightly different in tone, and are much faster, though 
the non-halogenated ones also yield very fast dyeings. 
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Rules under which this department of the REPORTER is 
conducted are as follows: 


1. Anyone who has: a technical problem on which he 
would like advice may submit it to the Reporter and it will 
be published in the first available issue. 


2. Any reader who feels that he has a solution of the 
problem may forward his reply to us and if we feel that the 
reply iis suitable it will be published in a succeeding issue. 


3. For each such reply published the Reporter will pay a 
minimum of $2. 


4. In case there is more than one answer to the same 


Answers 


2S—Is there any known method for stripping sulfur 
black dyed cotton, or sulfur dyed cotton of other col- 
ors in the presence of wool without injuring the wool? 
The fabric particularly in mind is a sulfur dyed cotton 
warp with a worsted filling —P. B. M. 


Answer—A simple and yet very effective way of 
stripping sulfur colors on cotton in the presence of 
wool or worsted is as follows: 

Prepare a cold bath of 14° Twaddle chloride of zinc. 
Run the cloth full width in this bath for thirty min- 
utes. Then drop the bath and rinse thoroughly with 
cold water. A second bath containing 14° Twaddle 
commercial hydrochloric acid is now made. The cloth 
is run in this bath for 20 minutes at 160° F. and then 
rinsed thoroughly. The excess acid is finally neutral- 
ized by a run in a lukewarm 4%% soda ash solution. 
A final light soap scour completes the process. 

The chemic treatment should destroy practically all 
the sulfur dyestuff inside of 15 minutes if the chemic 
is freshly made. When old chemic solutions are used 
longer running or a stronger bath is necessary. The 
hydrochloric acid treatment removes any residue of 
rust or sulfide spots left from the chemic treatment. 
The resulting cloth is usually a light cream color 
which the soap scour makes considerably lighter. The 
wool is chlorinated slightly by this method and has 


an increased luster and a greater affinity for dyestuffs. 
—B. H. 


30—Will you give me an opinion on the maximum 
safe temperature for drying of viscose and acetate 
rayon fibers and fabrics?—R. C. B. 


Answer—The temperature for drying acetates and 
fayons varies in different mills from 140° F. to well 
above 200° F. The writer has found that lower tem- 
peratures almost invariably result in softer finished 
goods. For acetates an average maximum tempera- 
ture of 160° F. will give good results. Delustered 
acetates may be dried at slightly higher temperatures 
but will then require more finishing oil to obtain the 
same soft handle. Rayons may be dried at higher tem- 
peratures than acetates. At temperatures of 220° F. 





AMERICAN DYESTUFF REPORTER 641 


OPEN FORUM 


question, the one covering the subject in the most complete 
and authentic manner will be published, or if two answers 
are sufficiently different both will be published. If two an- 
Swers are considered equally good, the one first received will 
be given priority. 

5. The Reporter will assume no responsibility whatsoever 
for the accuracy of the answers submitted—it is simply 
offering a vehicle for the public expression of its readers’ 
opinions. 

6. Both the questioner and answerer must send in his 
complete name and address. When requested we will publish 
only the initials or other identifying insignia. 






or over rayons start to yellow. The best average dry- 
ing temperature is probably 180-190° F. for rayons.— 
B. H. 


Unanswered Questions 


27—Is there any satisfactory method for detecting 
the presence of sulfur black on a dark blue dyed fabric 
when a small amount of sulfur black has been added to 
the sulfur blue to deepen the shade?—P. B. M. 


28.—I am in need of some information in regard to 
the dyeing of cotton ducks with vat dyes. 


The method I am using is the regular pigment pad 
method, reduction being carried out subsequently in 
jigs. 

In padding 8 oz. and 10 oz. army ducks what den- 
sity top and bottom padder rolls would be best adapt- 
ed? Our pad rolls at present contemplated are bot- 
tom, 20 plastometer, top 70 plastometer. We have 
found that equal density rolls give a shading from 
face to face. The face next to bottom roll being much 
darker under this condition. 


Should this fabric pass under an immersion roll in 
the pad box before entering the nip, or, will the 
method use on light weight goods, passing the cloth 
directly into the nip having the bottom padder roll 
partially immersed in the pad box and a spray pipe 
on the top surface to feed the dye liquor, be best 
adapted to this type of fabric? 


Information in regard to the above will be highly 
appreciated.—A. M. L. 


31—Occasionally we experience difficulty with wor- 
sted and zephyr knitting yarns, in the dyeing of colors 
such as dark browns and similar shades. It seems that 
some of the skeins come up in an entirely different 
shade than others. 


Upon checking after dyeing, we find that the darker 
skeins still contain oil, and after rescouring the dyed 
yarn, we manage to get a uniform shade. Our method 
of scouring is as follows: 
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In a 500-pound Klauder-Weldon dyeing machine, we 
use about 25 pounds of olive oil soap dissolved. 
(Weight of soap before dissolved.) Forty pounds of 
soda ash light 58 per cent, 10 pounds of ammonia, tem- 
perature from 110° to 120° F. Rinsing in 120° to 
130° F. 


This may all be due, of course, to the fact that yarn 
is steam-conditioned at the mill before it comes to us, 
and the oil becomes so set that it does not wash out 
freely. 

Perhaps some of your readers can suggest a scour- 
ing formula different to that we are using, which will 
result in more uniform dyeings. Perhaps they may 


also be able to explain why such a variation occurs.— 
D. Y. B. 


@ BOOK REVIEW 

Textile Recorder Yearbook, 1935. 753 pages. Pub- 
lished by the Harlequin Press Co., Ltd., Old Colony 
House, South King Street, Manchester 2, England. 
Price 7/6 plus postage 6d (approximately $2.00). 

The Textile Recorder Yearbook for 1935 not only lives 
up to the reputation which it has gained as a reference 
book upon textile materials, but includes extensive and 
interesting additions. A new section has been included 
on routine testing in the cotton spinning mill, and another 
section deals comprehensively in the developments of high 
speed winding machinery. Authoritative articles are in- 
cluded on lastex, and lactron thread, rayon staple fiber, 
the dyeing of coir and various other subjects of general 
interest to the textile manufacturer. 


The sections on bleaching, dyeing and finishing of rayon 
have been entirely revised and brought up to date. 

As in previous years, the volume contains a valuable 
glossary of all fibers and constructions, and a fund of 
knowledge for ready reference in connection with the 
various branches of the textile industry. 

A bibliography of new textile inventions is included, 
and the statistical data, tables of production, etc., have 
been brought up to date and revised where necessary. 

This book will be found a ready reference manual to 
all textile manufacturers and overseers of various de- 
partments. 


@ WARWICK SALES 

It is stated that increased business has made it necessary 
for Warwick Chemical Company of West Warwick, R. I., 
to divide the southern territory. Whereas W. D. H. 
Searcy, 3rd, was previously covering the entire southern 
territory, he is now concentrating his efforts on Georgia, 
Alabama and part of South Carolina. 
as before, will be in Griffin, Ga. 

Earl H. Walker, formerly with Solvay Sales Corpora- 
tion, has opened headquarters in Concord, N. C., to cover 
part of South Carolina, North Carolina, the Virginias and 
Tennessee. 


His headquarters, 
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@ GEIGY RELEASES 
Geigy Company, Inc., announces release of shade cards 
and circulars on the following products. Copies are avail-| 
able on request. . 
PWS 


Geigy line of chrome colors. It is said to be outstanding | 


Eriochrome Dark Brown an addition to the: 
in its resistance to metals thus making it adaptable tg 
machine dyeing. It is further said to be very level dyeing 
and to find application in most forms of wool dyeing. If 
is stated that this product has good fastness to fullingy 
potting, cross-dyeing, etc. It may be used for securi 
silk white shades in men’s wear, especially in light and 
medium shades. 

Eriochrome Colors on Slubbing—a pattern card dig 
playing standard and combination dyeings of a numbeg 
of Eriochrome colors which have been tried out in actual 
practice. The dyeings were produced according to th 
afterchroming method. Dyeing methods, fastness propel 
ties and thread effects are given. An appendix displays on 
wool felt a few chrome resisting colors, which are said 
be appreciated for embellishing and shading purposes. 

Setacyl Direct Colors—a pattern card illustrating 
rather complete line of Setacyl Direct Colors for the d 
ing of acetate, which, it is stated, now makes it possih 
to produce almost any shade requirement. Comparati 


dyeings of each type are shown on delustered as well a 
lustrous acetate material. 
in order to show that some types are more adaptable & 
either lustrous or delustered acetate as the case may bé 

Inocyl Dyestuffs—a pattern card showing these dyestuf 


The comparisons were mag 


on mixed fabrics consisting of wool, cotton, viscose, Té 
silk and acetate. 

Gyco Throwster Tints for Rayon—a pattern card dig 
playing an exceptionally wide range of tints recommende 
The tints af 
shown in 2 and 8 ounce shades (2 or 8 ounces of colé 
to 55 gallons of water). 


by the manufacturers for use on rayon. 


CLASSIFIED 


The rate for “Position Wanted” advertisements in this colw 
is 2 cents a word—with a minimum of 50 cents per inserti@l 
For all other types of advertisements—i.e., help wanted, 
chinery or supplies for sale—the rate is $5.00 per column i 
or less per insertion. 


SALESMAN—to sell well known and advertised lit 


of textile oils, finishes and sizes. Must have followif 
Write Box No. & 
American Dyestuff Reporter, 440 Fourth Ave., New Yor 


N. Y. 


Advise territory covered at present. 








